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juſtly be call '4 « New Geometry, thi it has no ſmall Advantage «- 
|  bove thut winch « commonly culled by that Name; ſince the Subſtance 
of whole Sciences at once are ſometimes comprehended in one ſingle Algebraic 
Theorem ; an Inflance of this the Ingenious Mr. Hally gives w in the late 
TranſaQions of the Royal Society. And in many Geometric Conſtruttions, 
which otherwiſe wonld be deſperate, Algebra furniſhes us with ſuch Laws and 
Rules, as fail mot to effeft to what we want. So that no one can be a good Geo, 
metrician that # not « good Algebraiſt;by conſequence no tolerable Mathema- 
tician without it : And fince Mathematits are now deſervedly grown into that 
| Repate, that they begin to ve a neceſſary part of a Gemtleman's Education, («s 
| well 45 4 public Encouragement of them, the Intereſt of « Kingdom) therefore 
Algebra, among# other Parts (which in ſome ſenſe may be terw'd the whole) . 
will certainly come in for 4 conſiderable Share. J | | 
| As to my own Performance herein, I have omitted nothing that I know 
of which us uſeful, but have run through 8s whole Sylteln with what bre- 
wvity and plainneſs I could, advancing nothing which I have . not demon- 
| ſtrated where it's neceſſary, or' ſbew'd the Reaſon of the Procefi. I have 
apptred_Algebra to Numeral Queſtions and Geometry, and fbew'd the 
| Method of Geometric Conſtruftions ; and each of theſe ſo far, that after- 
| wards the Learner may proceed himſclf to what higher Progreſs his own Inda- 
fry and Sagacity may prompt him. | 


” 


As for the Buſineſs of Equations,I have made ſome little Progreſs, which 1 
| have not ſeen in «ny other. In Quadratics ar: both the Roots at once; and 
aſes 


in Cubics I have actermin'd «ll the ſixteen , and the Qualiities of the 
| Roots, as how great (near) if compar'd with each other, how many Poſitive, 
| Negative, or Imaginary ; and this by conſidering all the poſſible Combinations 
of the Coefficients ariſing only from three Geneles, Viz. from three poſitive 
' Roots, or two Poſitive and one Negative; or, laſtly, from two Negative and 
' owe Poſitive. | \ 
I have alſo given an Account of My.Raphſon's Converging Series,with irs 
| Demonſtration,and «an Application of it to ſeveral Examples, ſufficient to ſbow 
| how all Equations however high or adfefted may be taftly reſolu'd, and have con- 
ſider'd as previous to this Series the Punitation of Adfetted Equations which 
' is very uſeful in Common Prattice ; thi now there's no abſolute neceſſity of it, 
| for this reaches the Caſe of Anticipations,. « thing troubleſome enough in any 
Exegiſis Numeroſa thet has yet been publiſh d. | 
'  Thave yet two other Infinite Approximations for all AdfeiFed Equations 
whatever, built upon very different Principles from that of Mr. Raphſon's, 
| with new Methods of Extraiting Roots, and ſomething elſe of this Nature, 
but do nat think fit to publiſh them yet, eſpecially ſince I'm inform'd that 
My. Hally has-improv/d Lagny's Method for Adfeted Equations ; which 1 
doubt not but is ſomething worthy the Application of ſo good a Mathematician 
as Mr. Hally ts, and therefore will be very welcome to the Public when he 
pleaſes to communicate it. OTE OM 
As for the Errata's in this Folio, in tranſpeſing it to a Quarts, (which I bave primed 
for my own uſe) I have alter*d moſt of them; and if there be any otber, which in a curſor 
reading over have eſcaped me, I will endeavour to Jaufy any Perſon whatever into whoſe 
Hands this ſhall f all, if they pleaſe to give themſelves t trouble of writing to me about ” 
Th. 
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4 
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{ acob The Difference betwixt # and b. 

- thirie. Ye —— : 5 &tob, Fs ae 
$4 8: Ie | D | 

4b. m——— a, b, c, are continued Proportionals, 

a=3b:; - 4 is equal to 6. 

4 is greater than b. 

« is leſs than b. 


' The Root of ab. 
The Rook of both the Quantities dale, 


vddd4-bb4q 


kth, Me «+3 + ks Rea and ſo * all other ZI 

The.Gube of the Binomial «4b. 3 by ce 3 
1 may fignify the Ihdexof any Power whatever of oth : 
An Unit divided by «+6. cs 
An Unit divided 3 times by «-{-4,or by the Cubeof «+ ; 
c divided by the CubicRoot of «4h, | 3 
| | The Biquadratic Root of the Cube of «tHe, W 
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| ALGEBRA # the Science of Quan tity in General. 

More Particularly, 'T is an. 70 7 Reaf eſoning with 
- unknown (Quantities, in order to aiſcover their Ha- 
bignde or Relation to ſuch as are kuown. 


"Fa LGEBRA nb Literal, or Specioms Arithmetic, in oppoſition to 
- the Numeral, where the-Figures firſt _——— loſt or ſwallowed up 
in others, which by ſeveral Operations are deriv'd from them ; but 
in Letters the whole Proceſs appears at firſt ſight, and gives one £e- 
neral Theorems for all Queſtions of the ſame Nature. 

S. 2. Inany Operatiog where-Letters are alike, they are ſuppoſed tobe all of 
the fame Nature, as 4, -*, 34, &c. But different Letters ſuppoſe Quantities of 
different Nature, as b, c, 4, &c. unleſs the contrary be expreſt, as 6 & c, may be 
given for two Lines that are known Sides in a Triangle, =_ of different enged. 

$. 2. The Koors of Quantitics are diſtinguiſhable by Figures prefix'd, 
v/(2)#b, fignifies the Square Root of «b. +/(3)ab, expreſſes the Cubick Rood 2. ab. 
| V(4)« the Biquadratic Root, &c. _ 

C. 3. wo ſuppos'd to be prefixd toevery Quantity, a8 14, or once «, is the 
ſame as « it ſelf. : 

S. 4. If a Quantity have no Sign.before i it, - is ſuppos dto be prefix'd, as *Þ 4 


is the ſame with «. | 
S. 5. The Sign x has reference to the whole Quantity that fol that follows or precedes 


| . It, if a Line be drawn over every Member thereof, iahe Grniy $0 or beefdxe 
where « is ſuppoſed to be multiplied into each ſim 6,4 
' $.6. A Quantity drawn or multiply 'd into it {le es a SquareaSsX a= if multi- 
ply'd -into its ſelf three times, tis a Cade or third Power, as 6X 4X 4=a«e; if four 
times, a Biquadrate, or fourth Power,as 4% 4X 4X £24444, &c. And ſd in Figures, 
is the Square of 3, 64 the Cube of 4, &c. Theſe liter! Powers, when they "rite 
high, are more commodiouſly expreſs'd by the Index of the Power it cir 6 ſet over 
them : . inſtead of a«4, we write &, and «* inſtead of «44s z ſuppoſe the ſame in the 
5tb, 6th, _ and higher _ DER Shapls Te Þ —_ 
$. 7. Quantities are Sz-ple or C when $ but one | 
mA or bcd, or ddgg, &c. — when connected by the PIE as 


+b, or tb. &c. 


lea ED capa 


—_ 


— 


Avnpition of Algebraic Imtegers. 


D DITION finds the Sum of two or mire given Quantities, 
All the poſſible Caſes in Addition are four. 
I. Where Quanticies have the ſame Sign prefix'd, and are of the ſane Natore. 
| The Reaſon } It's ſE-evident fn from the ordinary way of Notation, that 2 and 


the Proceſs _ 5, whatever the things be that are provided they 
hu like Nature; as tho Mea, two Lines, tyo Poliions, (or 


2 Subtrafion in Algebraic Integers. 
like Qnantities with the Sign + prefix'd) two like Negations, ( or like Quantities 
with the Sign — prefix'd ). — : 


To -krec—d To b—dd+ rd To-— 10+ de 
60g L Add P cc — d Add. b—gad-)-10ccd Add-3de-1 g-- 


Sum 24+ Sum F2c—24 Sum 2b—5dd&-|-11ccd: Sum—26-þ 14d 


\. or 3s 


& 


11. Where Quantities are of the ſame V alnd and Natnre, aud have different Signs, 


The Reaſon of }, If A has 5000. and owes, 5400 Þ. it's evident that the gum (or 
the Proceſs. F his whole Eſtate) is 0. So alfoin Dnanities, if the Line R 
be equal to the Line-B C, and the laſt be ſubduCted from the 
firſt, (or the firſt leſſened by the laſt) it's manifeſt that the Whole is taken away, 
or is equal to 0. _ 
Ta} ac - To- dd— © —f To - 134-þ-25 -|-* + qae-+& 
Ad.-24 Add dd + 66+ f Add-13d— 25 —4i — gaa — & 


Cunt 26—24 * Sum ©, ©. © M0700 0 
or © | ron 


& 


Ill. Where Quantities heve not the ſame Value, yet are of like Nature, and bave dif- 
ferent Signs. Which is very little diferear from the former Caſe. 


' The Reaſon 0 If 4 has you L, and owes 5001. the Whole of his Eſtate is only 
the mae + leſſen'd by ſo much as the.Debt, that is 5000-500, or 4500 3 but 
if the Debt had been greater, his Eſtate had been—4.500, or 4500 

worſe than nothing. Suppoſe the ſame in Quantities. 


To 34 To 3b ig — ddmmef To 29h —O + #—169” : : 

Add-24 Add—bb—36c-246--1 3ef Add-13bb +2 —1o& + w/c ah 

Tot. 34—24 Sum 26þ—176-þ-4d-|-12ef Sum 166bb + — gd'oþ+ 9 + 4 
or 4 _ | 


Wy. Where Dnamitie are of a different Nature, 
The Reaſon 0 Where Quantities are of different Species, (whether the Signs he 


the Proceſs. F like or unlike) they are incapable of further Connettion, and muſt 
therefore be ſet down with their own Signs prefix'd ; two Men and 


three Horſes, make not five Men or five Horſes. 


To bb—cc To d + 99 4-dd—h | To 4 
Add q+d Add rr | - - Add bs 6, 


--Sum bb>=cq+d | Sue dad +99 + dd—b4rrj's Sum 13-+ 4 3gg—bb 


” | | ? & | | 
- SuBTRACTION in Algebraic Imegers. 


UBTRACTION find the D; "I berher Defeft | \ 
"ay, £320 propor'd Quantities. Os Oe ge Soling 


The three Caſes that occur in this Rule; are, SubduCtin tit whoſe 
prefix'd Signs are, (1.) + and -þ, G.) + ad—. 2.) wg Qs LOR HEE 


» 
. 
$, ' 
X . 
The 
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5 +23 and multiply each party 4 hs wo more Products; T 


Muliplication in dAlgebratf Iizegers. 3 


The Reaſonof all. - I. To take a Poſitive Quantity out of a Poſitive One, is the 


me thing as to ſubjoin-the Defect of the/Quantity taken; thus 
3 taken out of 5, leaves 53g or-2: - 

IT. To ſubtract a Negative Qyantity out of a Poſitive One, is the ſame thing as 
to ſubtract the Subtrattion, or take away the Defect of the Quantity gaken , and 
to take away the Defect of # Quantity, ts to pat it in 2 politive State: Thus—3 
taken out of 5, gives 5-3, or 8. 

HI: To take a Negative Quantity out of a Negative;:i 1s (as before) to take away 


Proceſs im each 


the N egation of ſuch Quantity. Thus— bY ro out of—5, gives— 5-3, or—2. 


Hence ariſes this general Rule for 'S$ 


ation, both i in whole Numbers and es 
Aions: 


Rule. Change the Sign or Signs of the Keewiy [ubereling 


From 54 -: From3bb.. From-3ed From-dd-þee—gg 

Take 24. Take—abb. .  1'Take bb _ Take-dd+ 99 - 

Rem. 5a—24 Rem. 36b-j-26b Rem 3cd—bb Rem.- -dd+ a4 -e—19—12 
Or 34 'or 56b | or e6—95—22 


Note. That when it's doubtful whether Quantity is greater, the the Difference of 
them is ofvally expreſſed by this Charafter «<-5b, and ab —doda—e. 


w 
2 —_— 


—_ ”_ 
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MurTieLicaTion m Algebraic Integers. 


Quamittes. 
Since Multiplication is nothin elſe but 4 taking the Muliplicand, fa 
often as there are Unites in the- hn Therefore, 
As 1 to the Multiplier ; ', ſo the Myltiplicand to the Produtt- 
Here alſo occur three Caſes. (1.) When -- multiplies +. (2.) When + 
multiplies —, or the contrary. (3.) When — multiplies —. 


The Reaſon of ra r. In multiplying -]- 4 into -F- 5, I put. or repeat the Poſition 
Proceſs in each. { of 5, ſooften as there are Unites in the Multiplier 3 therefore 
the Total wil} be poſitive, (Vit. 4,20, 
p . In multiplying -+ 4 into — 5, F-put the Negation of 5 four times ; there- 
% 4X — 5 ===20. 
And in the Co Converſe, in multiplying — 4 into -y, L deny the Poſition of 5 four 
— therefore — 4 x F==20. 
. In multiplying— 4 into.— 5, I deny! the Negation of , four times x there- 
fore i it's made Poſitive fogr times, vis. + 20 
4. Multiplication i is either of Simple Quantities into Sim le Quantizis, or 
ple Quantities into Compound ms wo laſtly, Clnpbind Quantities into C 


pound. | 
I. Simple Duanmities ae immediately conatieh. 


Multip. «, Mulct My | Mol 18. 
Pe. &, P- 344 K Ie ae 


000-8: int0—s | - 
mNobls ©: Foubind:. : rn = _ 7” 


| 4 If one Number DEE? theProdud ſea be equal to two Products 
made of the Multiplication of the firſt Number: into. pre arts of the ſecond di- 
vided at pleaſure : Let 4 wultiply 7 for a Produtt, divide 7: -—— yo Rs 


= 


Mzter nn finds the Produtt or Reldabyl of *any two propes'd 


\ 
\ 
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Þ Diviſion in Algebraic [ ntegers, 


4 


| 7 = $52), Hence ariſes the Method of multiplying a Simple DBuantity into ev | 
th 4 : Member of « Compound. 2M 
© 28==20+8 ; | 


8 
7 


Wy 
ifs 3 
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'Y £ 
Fo Wy F 
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may 


— 
| — — 


ip. #6 Multip. dd— 16 
{bye YEE Menks 
4 prod. Ja | Prod. 44d —64 - Prod. 48 —138, or +30 
_ 3. If two Numbers be divided, each into two parts, the ProduCt of the Whole 


| þall be equal to the ſeveral Produdts arifing by the Multiplication of all, the-Parts 
* _ of theone into all the Parts of the other. Let 7 multiply 8 for a Produ&, divide 


. 


- $into6+2, and 7 into 4 +3. Then, 

'C . 5 | | EE - - 
8 = 6+2 Hence ariſes the Method of multiplying every Member 

| KK 2 tþ ES ne Conpent Bndiniy ive carey Abader of hacker, of 
$6=24-+-8--18--6 | a 


\ Mult. eb Mult. ae{-cc—dd Mult. bed—16 
( YN : by a1-b '_ by aa—cc - , X by 4 cc 


J His ©. Ha II — . 
 4444b 4*|-aacc—aadd  * * gbed-64 
—44cc—C*-ccdd -Obd=16cc 


ab1-bb Fn : 
ProdCas-T-2abJ-ch Prod. a'—aadd-c*-ccdd | Prod. 4bcd-6 4-&bd-16cc 


P The beginning of the ſecond Book of Exchid's Elements demonſtrates this by. 
"Lines, which I would not have omitted, but that I preſurh'd the Proceſs bere made 

-uſe of Khory evident without It. : 
- *: Note, That ſince there's no ſuch thing as carrying of Tens, Hundreds, &c. ts 
the next place, as in Vulgar Arithmetic,” we may begin to multiply either, at the 
right or left Hand, and ſet the Reſults where we pleaſe, only by obſerving the 
preceding Method, like Quantities uſually happen to ftand oyer one another, for 
the greater conveniency of Addition 3 'as in the firſt Example, «b and 4b make 26; 
in the ſecond; aacc,..and —aacc deſtroy each other. 


YN £ 
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 Diviston m Algebraic Integers. 


D# SIO IV teacher how to divide © propr'd Bui into any aſſign'd Number 
| a Parts. . «5 
' In common Diviſion *tis the ſame thing for Value, whether in dividing 
12 by 3, I give 4, or 3* for the Quote. And hence ariſes the General Rule for' 
a—_— Diviſion. Eo, 
Rule. Set the Diviſor under the Dividend Frattion-wiſe. 
Divide'b 7. le | Divide ae-b-be aa be 
by'd F the Quite 7 by 4 Þ 10 F tbeQuo & +10 
- Ir frequently happens that theſe Quotes may be reduc into lower Terms by 
the Methods hereafter mention'd z and particularly where the Terms are great, by 
a Diviſion much like that in Vulgar Arithmetic z only here as in Multiplication, it's 
neceſſary to take notice, | it gives \- in the Quote ;, if + di- 
And bac Rf rider ok sf 
_ there's no nee _ upo "nga caſo | Apdapaſng Mulkiplication, I pre» 


E 


Of the ReduGion of Frafions. 


Suppoſe I would divide a44—eee, by «-e. 


I firſt enquire what Quantity multiply'd into « 
[ 4 1.4 , 
£4 -oi% Logs Hou me ( the firſt Member of my Diviſor ) will give aas, (the 
| firſt Member in my Dividend) and find a; which er 
as in the Quotient, and multiplied into a=, ( all the Mem« 
INE bers of my Diviſor) gives 44a=aae; which ſubtractcd 
ace—ece from the Homologous Term or_ Terms in the Divi- 
"aee—cee dend, leaves aae—ece for a new Dividend : Then 1 en- 
quire again, . what Quantity multiplied into's will give © 
aac, and find ae; which ſet in'the Quote; multiply'd and ſubduCted as before, 
leaves are—ece. Again, | enquire what Quantity multiply*d into « will give ace, 
and find eez which alſo ſet in the Quote, multiply?d and TOI as before, leaves 


nothing. More Examples may be theſe. 


A bes "A a—d proioe + COP, 


aa—aad 

b aad—ddd 
- b  aund-add 
» add-ddd 
 add—ddd 
a-d 


If (as in the laſt Example) there be a Remainder when the Diviſion is fioiſh' d, 
ſet it Fration-wiſe as in Vulgar Arithmetic. 


Note. Sometimes the Diviſion” may not be: Eaton the neareſt way, yet the 
Quotient will be of the ſame Value, and may reviated. | 


C 


Of the Definition, Nature and Redution 


of FRACTIONS. 


FRACTION © @ Part or Parts of an Unit, repreſeiting ſome Divi- 


ſible Integer. | 
=; S. 1. The Denominator expreſſes how many Parts Unity is divided i in- 
to, and the Numerator ſhews . how many of thoſe Parts are to be taken ; as in ? 
rw Soghr Is. ce. into four Parts, and three of theſe four are the Value of the Fre- 
ton *. 
i het es Numerator is: greater than the Denominator, the Frattion is 
greater than Unity, as 4+ = 1 +24. 
bf 2. When the N umnerator and Denominator are equal, the Fraction | is equal to 
my, 3 = 1. 
3. 4 When the Numerator is leſs than the Denominator, the Frattion is leſs than 
3 in the FraCtion-?,. 4 is not contain'd once in 3. | 
In the firſt caſe 4 is call an improper Fratlion ; and if aCtually divided into 
i+3, It is ſon FF a mix” d Number, as being part Roger and. part Fraction ; 
bhe laſt Caſe, is call'd a proper Fraition, © 


CE OR 


( 


Of the Redufion of. Fraftions, 
8. 2 TheRatio of two Numbers, is the Quote of the Antecedent divided by 


gary 14 {nt of Sto 4 is ( © or) Duple, the Ratio of 4 to8 is (4 or ) Sub- 
d h 


J 
Ne! 3 - . inator. 
_ -nce.if the Numerator of one FraCtion be to its Denominatoras the Numerator 
? 


of anorher Fraction to its Denominator, (that is, if their Quotes are equal ) then 
F ata 
theſe Fractions are equal, 4 = 2 = 


LEMMAL 


Tf a Number multipl two Numbers, the Prodults ariſing are 31 the ſame proportion to 
f each 6h as the Numbers multiplied. Let 2 and 4 be _ 


| Ctivel 
ONT Sat thn NEL uhe3-6:-14 the bye 
3 Exerank, \(rultiply'd by 3. I ay (a) 2. 4:2 (342.3X4) qa ay y 9 
MK, WPI 2* | | | 
-L LEMMAIL . 

If (, Newby divide two Numbers, the Omotes are in the ſame proportion to each other 
us the Numbers divided, let 6 and 8 be reſpectively divided by 2. I ſay, that 
6.8:; 5.4. thatis6.8::(56to5$) 3.4for 3 =} 


* 
% 


' 6. II. To reduce improper Frattions to Integers. 


Since any Fraction, ſuppoſe <£, does not only ſignify ſix Thirds of Unity, but 
alſo the Third of ſix Unities : Therefore divide the Numerator by the Denomina- 
cor, and the Quote ſhall be an Integer. 

ivide 12 Div, ab Div. xx 2xb4-bb 
5s Es = F by =T" Io 


6. IV. Toreduce Integers to Fraftions of the ſame Value. 


Tf no Denominator is aſſign'd, let Unity ſupply the place, and it's evident, the 
Value is unalter'd. : 


37 - I NO X4- XY 
Thus. x3 is made —> ah =— a6þ+ ex EI clin 


But if the-Denominator be aſlign*d, firſt imagine the Integer made 2 Fraction by 
Unity B before ; then multiply the wr oda Denominator into both the Numera- 
tor and. Denominator, the Fraction ariſing will keep its Value by ZLomme 1. 

_ © Let @ have for its Denominator, then—== - Let bb-I-cc, have 'e Þ-1 for 


- 3\ bh+ce 2 ebb+ecchlbb+tlce | 
? v0 wy pa. Tn ——E—q-—— 1 awd of allgthers. 


[4 
— 


From the Converle.f this ariſes the following Caſe. 


$. V. To reduce Fraftions into leſſer Terms ( when poſſible) of the ſame Value. 
You may, by inſpettion, diſcover what Quantity is multiply'd into bath the 


Numeratgs and minator of- the given Frattion, divide each Part. at 
Quantity and the Quotes will make a hw Fraction of the ſame Yalue, Dor 


% 


bs 2. . 4, : EL 
Thus; divided by the common Multiplex b produces — or and tg 5 


m—_ by the cominon Multiplex e-þ4, is reduced to ==, or bbl-cc of the fame 
Value, ; | 6.4 


abid 


\ 
Div.by7 __ « «+2447 Div.by Þ as © 
| — - iv.by T 753 
1 ="; WET - «46 JF=2 or 4þþ. $42 


) 


a 414 mon — 1 '2 


die 
? | Mags. 


n I S. VI 


_ Of the ReduGlion of Fraftions. 
$. VI. To redace mix'd Numbers i Fratlians of the ſame Value, 


Firſt (by $. IV.) make the Iptegral Part a Fraftion, whoſe Denominator ſhall 

| . be the ſame with thar of the FraCtional Part given ; and ta the Numerator of this 

| new Frattion, add the firſt Numerator,” —_ | 
Thus » de 2s ceo ty : bl + bb4cg__bb-cebbocc or 2bb 


4 ; —C b-c b=c 


_ 


ether as Fratlions given, : 


_ * Multiply alternately the Numerator of the firſt by the Denominator of the ſe- 
| cond, and the Numerator of the ſeeond by the Denominator of the firſt, and the 
' . two Products ſhall be the Integers ſought. 


' Thus 7 and = are in proportion to cach other, as 46 and bb. Far (by Lemwmal ) 


6. VII. To reduce tive Fraitions to two Integers,. which ſhall bave the ſame Ratio to each 


= ab >=5; therefore inſtead of tſing the Ratjo of to —1 may uſe 


that of © to ” which is equal thereta : But (by Lemme Il.)=. > :: 46 bb. wiw.&c. 
Thus ek _ :: 2mmd4-abmm. daa—dar. 
Thus alſc 9 = ; 'pa-|-bbj-gar-qb . cc orrrecomerr, 


Pr 


| {EOS | | 
And thus, fe, == , then alſo «7-+jr7b—=cdd, which will be of frequent uſe 


hereafter in the ReduQtion of Equations. 


6. VIII. To reduce Fratlions to 4 Common Dqemminator, ret elning the firft Value. 
Multiply alternately the Denaminator of the laſt Fraction, into both the Nyme- 
rator and Denominator of the firſt, and the Dgpominator of the firſt intg the Nu- 
, merator and Denominator of the laſt, the two- new Fra(tions will be of the ſame 
+ Value by Lemmal. | 
? . Thus aereduced to. þ xx that is 
Thus alſo == ace eee, 


If there be moe than two FraQiope to be. re ed fo9 van | FhPontiontor, 
firſt reduce twoof them, as above, then there ke one Jes than elore; and ſo 
on till they are all reducd to one : or which is the ſame thing, and perhaps ſhorter, 


multiply the Numerater of each Fraction intoall the Denomivations of the 'pthers, 
= new Numerators ; then multiply all the Denominators together far a nts, 
nator . : , a $ ; ; 


S424 —=<=Z=. And foul in Cogpound Quantities. 


dav+bc 
db 


* 


. $. UK; Ty reduge Frabbeon ts « Comman Devanunator of the ſane Value, and ig the 
| leaſt Terms, when it may be done. | 


(1.5 If poſſible: reduce the two Freitions propor'd into the leaſt Term, by the 
Nu pole, tine th erFetion prop ; 


yer Loywmna i.) multiply. alternately as before, 
CS. vIIL) (2.) If this is not to be done; ( 1.) Divide the two Denominators 
by the greateſt Common Diviſor. (2.) Multiply the Alternate Numerators by 
theſe Quotes for new Numerators. '(3z.) Multiply cither of the Denominators by 
its Alternate Quote for a Common Denominator. OF 


"Cm © ) 8 | The 


WON 
{foe + ID 


G Addition, Subſtraftion, KC. of Algebraic Fradlions- 


The Abbreviation here ( which is of - | 
very great uſe ) depends on this, That Let Lp and 7 be propos'd. 
every Membcr of the New Fraction, 15 | he Fs TA 
che Quote of every Member of the old - 4. tne Common Diviſor. 
One, (vthen reduc'd as above) divided 2M and n the Quotes. 
by the Cotymon Diviſor of the old De- | nevutteii-es ; the Sew Flo. 


nominatcr, viz. 4; and therefore this — | : 
Fraction is equal to what if would have*&p> Ction. 


been by $. VIII. viz. EN '—2. as is evident by Lemma II. 


ain 


# Theſe 9 Settions well underſtoodythere Is no difficulty in Addition, Subtrafion, &c. 
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| Addition and Subtra&tion of Algebraic Frafijons. 


R ACTIONS (if needbe) being frſf reanc;d to a Common Denominator (by 
Lemma l.) add or ſubtratt the Numerators as in Integers,and ſet the Sum = Ph 

: mainder over the common Denomwator. _ For from the common way of Nota- 
tion ; + ; of the ſame thing, make } ;, alſo"% — 7 of the ſame thing, is 2or +. 


Examp.1. To 75 
| Add *? 


Sum 5 Sum +? when 


cum is +4 36+xx 
| Det 


* Remember as Exam. From + cc" PI 
in whole Num- ]TakeZ : IS -> DER. 
> "kL m | Rem. is _*2*—q-ce__ or 4- cen 
Ire oMgn | x [4 4 | 
of the Quantity F- Rem. < | _ "a 
ſubtratting. 
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Multiplication of Algebraic Fraffion. 


6.1. JN Multiplication of proper, Fraftions, the: Product is yn than either af 
the Factors. ; : PO Rs EH 

Demonſtr. 1 would multiply 3 into 3. From the Definition of Multi-: 
plication, KT | p 

* ::2, to a fourth Proportional. But r © ; 5 fherefore .C Produdt; or 


alternately: | ER < 
1: ?:: 2 to a fourth Proportional. But 1 © 3.5 thilkwores = ProduR.'p. 
Was fo be dem. 35 I IE SNEW 
6. 2. FraCtions ( if poſſible ) being firſt reduc'd into lower Terms, multiply the 
Numerators together for a Common Numerator, and the \Denonunators for 3: 
Common Denominator- OE CO 0 RETUFR: 119d) 
”'\ EE 1 


» 


Bo 


* 


: : d ; ' _ _s Lay 
1x4=+{ or 4intheloweſt Terms. 4-*—=,, 
bl+2cd +4 Gains ? 
The ProduCh _22%t44—2-a-qreed / 
ed . 4 : 211—-27t 
adr—2c arlſing is ” 


27 


k4 
;.3 

. 
Ss 28 I 32s - x þ 
b/ . 


Multip. 


into 


OI 


| Diviſion of Algebraic Frafions. «+ 9g 
| Todemonſtrate the Truth of the preceeding Rule, viz. 7x } = +5. "From the 
d&fin. of Multiplication, 1.5 :: ? to a fourth Proportional; I am therefore to 


"Fa" " 47S - . 
qual to it, (to bring it in the fame denomination with the next Term ); then 
a a #8 . : Ee 
Le :: oe —y that is by- Lemma Il. 4.6 :: 4. b, which is evidently true 


6 4 8 bo 


\ , | b » Wy 
- therefore by equality of Proportion, 1 . 4 S1 —7 Or let: 3,45, which 
was to be demonſtrated, ; 1 


ab \ 
ac 
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Diviſion of Algebraic F, rq8ions. 


6. ] N the diviſion of proper Fractions, the Quote is = than either the-Diyi- 


ſor or Dividend. 
Demonſt. 1 would divide 5 by }, or the contrary : from the Definition of 
. Diviſion ; As Diyiſor to Unity : : Io Dividend to the Quote. Then +. 1 :: toa 
fourth Proportional 3 which muſt be c— than 4, becauſe 1 © 2. and alternately, 
. 2.1::3 to a fourth Proportional, which muſt bs © than =, becauſe 1 cf 2; 
which was ro be demonſtrated. < | Ec, _ 
| $. 11. Fractions (if need be) being, firſt reduc'd to a Common Denominator in 
\. the loweſt Terms, caſt away ſuch Common Denominator, and divide the Numera- 

| * tor of the Dividend by the Numerator of the Diviſor. L 


_ b Sou ; 6a} For by Lemma ll. +. ":; $. 3. 
| Divide 44-|246 And ſo of all others, whether FriQi- 
| _ a4-2ab ons proper, improper, or mix'd Num- 

_n 4 —_ when reduc'd to a Common Deno- 
minator, | 


4 Ma i 


EE bony ————————— 
Of the Geneſis 4nd Analylis of Powers. 


"PB" the word Powers, is meant Squares, Cubes, Biquddrates, &c. as before, 


By the Geneſis of Powers, is underſtood a Procreation of them, ariſing 
by the continnal Multiplication-of ſome Root into it ſelf; as if « be the 
Root, then a 4 or 4* is the ſecond Power, 4x 4.x 4, Or & is the third Power, and 
ſoon: 'Tis the ſame if the Root be a Binomial, 4 jb; & Reſidual, a$a— b; 2 
Trinomial, a$ a Þ- b 4- c ;' a Qnadrinemial, 23s 4+ b {ct &, &c. | 
But the Power bf a Binomial, being the moſt proper and-eaſy to be reſoly'd again 
into its Root, (which Reſolution is what is meant by Analyſe) 1 ſha!l only proſecute 
- the Generation of Powers from it. Ex. Gr. RY 


- a-+b, the Root. 4 | | 
* aþb\:, or a4-j-2ab--bb, the Square, © * See the Charatters at the beginning. 

4+], or aaa-+344b-+3abb4-bbb, the Cube. | - E” 
: D a+ 


— 


io Of the Geneſis and Analyſss of Powers, 
a+dt, or £b440b46aahb+44b4, the Biquadrate- 


F # 


_ 


[1 


: = 
JT's, or 4454b-þ104t-þ1046'+50+#, the Cubiquadrate, Se. 
Which Powers may be thus repreſented in Planp. 


K gab T % OY 8 NS TN 


RY = 4 _— —T5 
bba aab WL > 


Fs, "THs 

Cube | iquadr. | 
' % 7” | | 

bbb} bba* 2 144 


| 


R : : #- 

-1T uare arc In the Bi-Y1. 4b||4. abbb[]7. 4bj[10, 4b*|[13, ab 

—_— "__ : quadrate( 2. &bi[5. «* ||8. &*b*]}11. &b*|[14. at 

The Parts of the Cube are the Parts('3. #b||6. &b ||9. a'b*1112..4"b"||15. a 
all viſible except a4«,which lie thus. 16, bbbb, lies under 1324Þ, all the 
lies under the higheſt a«b.  relt are viſible. 


$. 11. All Higher Powers may be repreſented in Plano, and will be Parallelipipe- 
' dons, which I have not found any one yet take notice of,only the length of them will | 
depend upori the Value of their Binomial Reor, and where we come to have a higher - 
| Power than a Cube. Suppoſe bbba, it's but multiplying Þ into its ſelf, and ler the 
Produttextend in length; and then the two other parts multiply'd into that length, 
. ſhall make up a Parallelipipedon. - EE b 
+ $. 1. From the Proceſs in-the pteceditig Geneſis, which is our Exemplar in all 
"ng that can happen, we have a Method of generating Powers from any given 
| Root. | : 
Suppoſe I would have the Square of 114+ _— 
po? wh or dd-rr|: ; 1 muſt make it to 246 Tm the Square ſought--. 
” free the reſpettive Partsof the Square. G|r* | . 
\ L us, : \ ; | þ 
S. IV. If the Root be a Trinomial, or have yet more Members, the Caſe is till 
the ſame, only ««-}-24b-{-bb, muſt be repeated ſo many times, fave one as there are 


Members in the given Root. For Inſtance, if the Root be a_ Trinomiel, there will. 
be two Operations. 


| (\ Suppoſe 642449)? was demand- =, by -+dddd 0 The Square of the 
Q bi 


Gy 


# 
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ed, (1.) Square the two firſt Members 4&'e. > firſt two Mem- 
_ _ DES | (2.) Let the two firſt Taddee bers. vh 
: s be «4, and the next be b, then | -—— 
Will «« be equal to the Square of the two 0 aa tad" e-gdder 
firſt ' Members, and the ſecond Operation ___ 2ddgq—afgge 
_—_— | nc bb [19999 DE By 
is mi ve been perform'd, by _ . The whole Square ſought. d44d4e 
{quaring the whole Quameity at once d'q'=- ad" e4-g*. 
bur it's done graderim, for a ire; ie OE nia Tory 
light in the ExtraCtion of Roots, which is only the reverſe hereof, and. uſt ( or- - 
ainarily ) be performed quadratirm. But to apply this to Numbers. - 


Suppoſe 


Of the Geneſis and Avalyfis of Powers; i 


oppoſe 2612]: was demanded, we are here to | oc b=6 
a the ſame Proceſs as in the laſt Example, only 'tis _Y ID ; 
neceſſary to have reſpeft to the number of Places, . . 4—=26 
25 the Square of the firſt Figure 2, or 2000, will m—_— Ts 
hare ſix Ciphers after itz the ReQangle of 2 into _ - : 
6, or- 2000 X 600, will haye Ciphers. The Square - I 4=261 
of 6, or 600, is 36 with four Ciphers ; and ſo of all . b—= 


£ q others. 


6822 = the whole 
| The Reverſe of this Procedure furniſhes Squateof the given Ree, 


| us ith a Method for the Analyſis or Extrattion of 
| Square Roots, \ OS ZR 


| Qippoſe 4a206J4)i was ieveodall (1) I ex-  aa-þaab+#b WY 
| tract the Root of «s, which ſquar'd ſer in the Quote, Ke ( 

| and ſubdued from «s, leaves nothing. = 26h 

; uy To find the other Member of the Binomial, : 

| , I havethe double Rettangle of 24b; 4 is al- Ek 
| ready found, by conſequence 24 one of the Fators 3 but if a Redtangle be giv 


| and one of the Fattors, the other Faftor is given by Diviſion, viz. Tu b, 


| having found the other Member, ſquare it; multiply it into the Diviſor, and ſub- 

| duct the Products from 246 4b, ( which ruſt be firſt brought down as in common 

; Diviſion) and there remains nothing, 

1. Hence the in extracting Square Roots, the Diviſor is always twice the Quo- 
tient. 

2. The Reſolvend does always contain, or 2t leaſt is equal to ( 2ab-+-bb, or ) the 

| Square of the Figure laſt ſet in the Quote, more two —— of the laſt Figure 

| goto all the Quote. 

| 3. The Mblaririvm or Number gpm, 7. is always 246 6 exattly. 

| _ 4 From the Order arid Nature of places Uuity in the Diviſor, will ſtand under 

1 Tens in the Reſolvend. | 

Þ Bucks ( Fi fares if Be ay So gre Fave x flowing 

Pa on ( as' alſo 1 in Nu 

f Table may properly intervene here, whoſe Uſe is briefly thus. 

F What's the neareſt Square Root of 6 ; this lies betwixt 4-and 9 in the Coli 

* of Squares, and therefore the next uare Root under the Truth is 2 

| 4. - Thus the next Square Root of 79, is that of 64, vie. 8. 

| Root of 187, is that of 125, vis. 5. The next Biquadrate 

| that of OT Wiz % Fc. 
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i2 Of the Geneſis and Analyſes of Powers. 


A' Table of Numeral Powers. 
DENFMFRETFE 
2 i] | 21] 441| | 41 1681 GI + a $4 
2 4 22 454 | |. 42 |, 1764 62| 3 - g 
3 9 | 23] $29 43| i849 63| 3969 oP 
Y 4] 16 24] 5761. | 44 1936 64 | 4096 of 
1 025) 12516251] 429] | EHE91] 1.2 
"26 36 26 | 696 46 | 2116 '66| 4356 4x 
| 7] 49] |-27| 729] | 47] 2209 67 | 4409 44 
| 8| 64 28 | 734 48 | 2304 68| 4624 
9 || Bl 29 | 841 49| 2401 69] 4701 89 
10 | -100 30] 900] | 50| 2500 70] 49090 90 
21 2 31 | gol SI 2601 71 $v41 91 
12] 144] | 32]1024| | 52] 2704 72] $184 92 
13] 169]- | 33 | 1089 53 2809 | 73] $329 93 
14] 196] | 34[1156| | 54| 2916] | 74] 5476] | 94, 
rs | 225] | 351225] | 55] 3025] | 751 5625] 1.95 
16 256 | 36-| 1296 56 | 3136 76 | 577 96 
17 | 289 37 | 1369 $7| 3249] | 77\ 5929] | 97 
18] 324] | 3591444 58 | 3364 78 | 6094. 98 
j- 19 361 ; | BY IF21 59 3481 79 - 6241 | 99 
204-400| | 4911600] | 60| 3600] | Bo| 6490} | 100 
| +3, | Cub. v 3. | Cub v3. | Cub v/ 4. |Biqua V 4+, 
MN | 73 TEL TILEL 21 | 0261 I I I1 
2 8 12| 1728 | 22 10648 % 16 T2 
3,1 87 | 13] 2197 23|12167 $7 . Un 13 
L 41490] t4 12744 24 | 13824 4] 256 14] 
_$| 125] | 1513357]. |_25|15625] | _5[_625] | 15 
6 216, | 16 | 4096 26 | 17576 6} 1296 I6 | 
7 343, - 17 [4913] | 27| 19683 7] 2401 I7|. 
8] 512 18 $5832) | 28 21952] | 8] 4096 .18 
9| ke cl Ig 6859 29| 243v9 9.1] 6561 I9 
hes 1000 | | 20 | 8090] | 30 27000 | | 10 10000} {i 20 
8. Vil. To apply the preceding Ex- gen 3-4 
traction to Numbers. , - 6822544\ 2612 Root. 
Suppoſe 6822544]! was demanded. 4... Ablatitium. 
After pointing of every other Figure, 24..4Yz282.... Reſolvend.. 
- beginning at the right Hand, the neareſt SI == th 
Root (uadertruth)of the firſt Punation, 5 < E- nb : 


Is 2 ; which ſquared, ſet in the Quote, 


. and ſubdutted trom 6, leaves 2. Bring 


down the next PunQation 82, then is 282 
(the Reſolvend) = 2ab + bb x there- 
fore double the Quote, viz. =24, and 
thereby divide only the two firſt Figures 
- of 282, to leave room for the Square 
of the Quote, which is part of the Ab- 
latitium, and there ariſes 6z which 
' {quar'd, multiply'd by the Diviſor, and 
y the Sum ſubducted from 282, leaves 6. 
3. Let a=26, bring down the next 
PunCtat. 25, then is 625=2ab-{-bb. To 


 276..... Ablatic. 
24, } PPE” Reſoly. 
[| 


bb 


2. = 2aþ 


521 . .. Ablatit. 


24.522)10444 


» Reſoly. 


4=bb 


1044 =2 ab 


10444: 


SALAS IG 
Os, 
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Of 1he" Geneſis db dnalyſir of Poaverr, 1:7 
find b, he Q te, 6+, canjaving the. O Hee chard 
the Ponctations, aod the Proceſs will appear as the Margin. as before through all 


But ſince the Tens reſulting i in ſquarlog 6, ( the : Era 2612 Root. 
ſecond Figure in the Quote') may be carried to the - 
Tens in 246," ( the other part of the Ablatizium) there--- 


fore the Operaion may de ubbreviared here, though | 
it can't (ordinarily ) In higher Powers: | / Thus. 


The proof of a Square. ExtraQion. If Sai—any 
Remainder, ſubtract it on, Be pw WY 
extracted, and. the Remaind og 'o to =  Ji0444 

Square of the Quote or Root found, 9 true, -Ex. gr | 
the Root of $694 1848, and _ remains 10 afrer ths Exttattion ; 

10 from 6094, and there reſts 6084 <qual to the Square of Goes x home a. I ; 
there's no Remainder, the Quote ſquar'd will the the Som: attain, as the Gans 
Root of 5625 Is 75 without a Remainder, tor! Square of 7352x5615, 


' $. VIIL If the Quantity propos'd be not a perfect Square, i tnay nevertheleſs 
be continued after the ſame manner, by CE os Hrven nearer the Truth thari 


w: allign*d Quantity. 
et i Was demanded * | 
6 Qubte be conitiaved infinitely, the ſame 
hod of png will contitnve infinitely « TH 


y: 
yy be the 
wh ng f ; the Any Ss : 


e+ 'Aﬀer rhe wag Dd Ort 
be always a Negative Series. From 


 . laves new Method of extracting 


to: bn ingired Figures or mere in a 

ym nu ne ye oe ren eo 

I ep of Father 
t (1 preſintte) upon | 

Abſtract wit t66 ſhort atid 

own Ingenious Mr. Rapbſen yas pleaſe 


Tame applitation, and perhaps better thah 1 Mine was this 1 
| %. 1 rohfider'd; that in aig tlie: os Ko [Taf Igare, iy 
to any Number of Decimal Places, ary) 2 e. 
Root of 1 hutthtd Millions of Milliots | | 

2. That id extracting the -Root of es, T F. 
extracted only the Roor of thetwo firſt t phe | 
the Root of 4 with four Ciphefs 3 if of ſixteen las, the Roo of 
Cos en - Re var the CY, 

3 t in the Operation, reat care og to meg , on dla 
ter Extraction be added io os proper Placez and that alſo in ſubtraCt 
Sqoary of aha true owe CO | nr Pla 

3 which perhaps is eaſieſt Lone; fyppobitg 

Qation, till the Operation Ve finiſh's. + * 
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6 o the Geneſis and Analyſis of Powert. 


From the preceding C onfider ations. 


+ 


P 


| Suppoſe ————ccod0000000000000000]; were demanded. 


iS DSL 448 
—83 Rootof C 


1417 the Sum. 
—2783 Root of D 


1414217 the Sum. 
—34376220 Root of E 


"1000 Reſoly. = = Rem AC. "T4142135623780 Root total 
—6889 Ablat. = == =6312 
*-7889x2834/! (=-2783 
>> —1978000 Reſoly. = Retti. {« D. 
*y 2745089 Ablat. = 278312 
þ —9723089x28284.34]"" (== 34376220. 


if thee had been 32 Figures more of any ſort, Ciphers or not Ciphers, in the | 
Number-propos'd, -one bare Diviſion more would have given their fixteen radical 
Figures ; is an immenſe abbreviation, and perhaps incredible to ſuch as do 
not- apprthend the Reaſori of it. 

Here alſo might be ſhew'd from the ſame Principle, a-prodi jous ſhort way of 
ſquaring, any large Number near, but this would be too great a igreſſion iti this 
place,” and foreign tc to my purpoſe at preſent. 


This 1 believe i is 28. ſhort a Method as is yet publiſh'd, and I am ſure not yet com- 
monl wn ;.;.the I have two others, one built upon Mr. Rephſon's Nu- 
derz#3, conliderably ſhorter in praQice than this : The other much ſhorter 
ber, 'whith-gives the Radical Integere of the whole Sum vs propeg' only: by 

 lealt' by one Diviſion;-and converges as faſt in Decimals as either 

is [ do not yet think fit to publiſh, becauſe I hope to make a 
farther progres" in igas Þ its application to all ſorts of adfected Aquations. | 


'$. X: From the Rinmial 3 {-b, is generated (as before) 4Jb;!, or 
a'+34ab4-30bb+4, which is a ſanding Original for the Geneſis of a Cube from 
given Root. - 
 *Let 4-13}. be ropes and the Members reſult- 
| will. anſwer the reſpeCtive Parts in the Original, as 
l g : the ſame in a | Trinomial, One 


Let 57209] RY be demanded, 


| y rin the Squire fo bere Le muſt L chrve the Order 
Places, gp twelve or Ci- 
ers qrokee its = of IS « p firft equal to 5, and 
=7; then «4 =57, andb=2. Again, 4=572, 
and b =0. Laſtly, 4 =5$720, andb=0g. 


$.X1. As for the Analyſis or Reſolution of the Cube in- 
to its Root, we have no more to do than to find the Mem. 
bers that compoſe ir, ( ſuppoſe it to be a Binemial) one 


whereof is e&'d by inf ; 
the EA Sper Tk A ac 


—azaz 
Let 


Fn 


Of the Gp nt du of Powers, 
; be demanded) 1 == 6 
444 in the Quote 3 of tt te ane 2-1) ay. TR 
from 444, there reſts noching. | 15995 £9 bb 
2. To find the other Member b, we ha FL Wes 
J _—_ 344 >: but baving the * Sk re 366 = 


vie. 344, the other alſo is found by rapro je oak gy tf 1 + 

| Set 6 in the Quote, Cube it, multiply the mT « there b:.-r 
es kick ereal Proc SA mak alſo Ry al oe cine agors Jofo. all 
C nao ks on : vÞ 

. Relolvend, leaves nothing Techn ps | 


| COROLLA RIES for Cob Exiealion. 


[. Hence in extra Cube R the Tri | 
ways ebe Divifor ting oots, ple Square of the whole Quote is ab 


Il. The Reſolyend. dves al | 
Values expreſs'd by theſe always fontain oratleaſt is eubfadd {lh & or the 


NI. The Ablatitinre is alwa s exattly 3406-3 4ab--b6d. 
 , IV. From the Nature of ths C Ker of a _ Unity in the 
DOR once. 3na mami. Hnndreds in the Reſolrend. 1 make 
uſe'of no more for my Diviſor oe Barney rpg nao AG 
al lever FRI Skd 3465364 bur it coihex-all to one End... | : is | 


Ler 187237601; be requir'd, — _» MM 


| from eR.- o- Jag Ag _ —_ 4 IONS, $72. 
| Cube Root of the firſt pk Ang by | £1325 
* the preceding Table, viz.. 5. which ſet 3447. 75 G22 7 | Reſhlvend: . 
| In. the Quote, cub'd and ſubdutted "349 + SOT Mints th 
| from 187, leaves 62; to_which bring 0 on, 75 wy 


down 237, It makes 62237, for or the Re--- 

| im Gr." 

ri « | 

| viſor, viz '$, rity gg 5 will ſtand y0976) 2460: , my 
'- under 2, cha place of Hundreds : So that $8 ES In 
| 75 divides A and ; gives. 7 for the - 

| Quote. Which cub'd, ſquar'd and mut- _. 

| tiply'd into the T Triple #, \alſo mnl- { 

| riply'd into the triple Square of «, gives - 

| the three ProduQts,343,73 5525 3 which 
ſet» in their proper places o and 

| give60193, the > Tara to be taken ut of the Reſolvend 62237, cad tines 
relts 2044 3 to w hich bring the next Panation Gor, it makes 2044601) a newRe- 


| Tri the whole by wr for « Diviſor' to_ the 
ne x far as Handreds proce a reſts 63353, which. 


{ ſhows that 107237601 nei 
| DN — 


pee; preng ae arches 


cadte Prof of » Cable Eat Þ hy Tits Be | 
will boequn! gothes NONE te TO 

. The Cubic Root of 24489 is 29, and there remains 400 4 take this 100 
oat of 2448 A——_—_ IS 29. at. 

ethod adding Decimals, one Figure at 2 Quote; 
and therefore tnay be much abrid V7 Corn Series, which throws in 3, 6 
or 12, at a time, if need be: T 
the following ExtraQtion. 6 

| 2 


*% 
F 
F 2 
1g 
"9 
0, 
_ 

Sy 
ED 
"5; 
£20 
5 7 
PIES 
HEE 
<a 
24 
ITS 
oft 
I'S . 

"1 
On. 
"5 
SS 

14h 

ES 
RJ 4 
_—= 

rh 
Cont 
Bet 
- 

» hs 
= 
"> 
bk = 

3 5 

- FR 

"y * 
_— 
LIE”, 

_ 

> $15 

+ WE. 
r- So 

__— 
0s 
« % ” 

. 
=? 

> i 

s 7% 
© 
be. 

—— 

” _ 

<8 

WS 

- 
> 
we 

LOT” 
F+.v 
EW 
Th 
"X 

7 
, 

as > 

$4.4 

b" &, 

72 
® x 
wa 

-$ 

Ro 
* 

s % 
2x; 
3% 
_ 

- 
41S 
230. 
_ 

, + 
ie 
<7 


. 


57 
"Ix 
3s 

F 
v4 
4 x3 
WE 
- 
; 3 

> 


vb 4 
m : 
a> W/ 
%. Fe 

att; 
® a 
£ - .38* 
£ ® 


Ar 


os 


» #, "ltgah>® ag HS 
CR 99> 14 Art oe 4 , 


p , $77 & k 
: , *, © 482) of ig ah 3 Gab MM 0. Rn A be Ie" 
f SSN en oo EY el Ye ONE HS Oe OS FAG og er ee be 
" , Mw - : 
p . e 
COM + ny As Wages” <> YT pt 1 . " a eg RING. Le > ION Bo, OR... © >: 
4-7 rn RTE YT < h h " a«d.4 ” #1 69 Jeb wut r-=>5.mf 
wt Fn Peet © ſis. vn - " FO fo w” : 
My + AF en: Bo. a9 


N ER, JR 4 es fo 


VO ers Wong! oats, ot 6s 


012 AA NE! 05; Hua DE er Coo arts as wor 
> < OE) we Ore > - (12 4 on 
8 0 - 5 4-ict%s "> ” "mY fy 
v, n , = 


"ws 
ft rar ith ee rs agents Ot rg 


ſquaring any large Number near, but this would be too great a 


| the ſubſequent IONS « 
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9; the Geneſis and Analyſis of Powers. 


From the preceding Conſider ations. 


Suppoſe — GGOGOGGI00000000000000000]5 W were demanded. 


4s WD _ E 
15 the Root of A 3 


ibs A + —83 Rootof C. 

2)ws. - 1417 the Sum. 

45s uo , -2783 Root of D 
3)-25( 2 En ; 

in Ny | eee ey Root of E 

"1000 Reſoly. = vos = —-C. 141421 3562 3780 Root total. 

1 EDT (=-2783 - 
1 | WL ans Reſoly. = Rert. 4 D. 


—zZ 5889 Ablat. =2783[2 ; 
oh | =97 3089x2328434]-" = <- 34376220. 


If there had been: 32 Figures more of any ſort, Ciphers or not Ciphers, i in the ' 
Number pro {rnb , one bare Diviſion more would have given their ſixteen radical 
Figures 3 which is an/immenſe abbreviation, and perhaps Incredible to ſuch as do 
not apprehend the Reaſori of it. 

(Here alſo-might be ſhew'd from the ſame Principle, a ud igjous ſhort way of | 
igreſſion iti this 


—_—_ 


place,' and foreign to my purpoſe at preſent. 
This I believe is as tor a Method as is yet publiſt'd, and I am ſure not yet com- 
mu known; though 1 have two others, one built upon Mr. Rephſon's Nu- 
ral Series, conſiderably ſhorter in. praQtice than this : The other much ſhorter 
ls either, which fred the Radical I Integers of the whole Sum ropos'd only: by 
laſpettion, or at leaſt by one Diviſion, and converges as faſt in Decimals as either 
of the other ; but this/ſ'dq not yet think fit to becauſe I hope to make a 
farther progrels i in, it as to i lication to all ſorts of adfetted Xquations. 


S. X. From the Binomial «ab, is generated (as before ) 'a++b;, or 
a'+-344b+-3abb{b, which i is a ſtanding Original for the Geneſis * a Cube from 


aby given Root. - 
ed, and the Members reſult- - dAG 


Let 4-13! be fropo 


ing will anſwer the reſpeRive Parts in the Original, as 34ab due 
in the Margin. Sy le the ſame in a Trinomial, Quadri- 3abb Fine, 
nomial, &c. . IF bf bbb [—2197 
Ef |[IZF..ooecodcocp:, 
V Let 572nt be demanded, | 20h $25eo.o wo oen ds 
As io the Square, ſo here we mult obſerve the Order hy np coop 
of Places, the Cube of ; having evelye Places or Ci- | -. > BLIMATLLF 
wary wy &c. A "ad firſt equal to 5, and _ =: 5 Opt 
—_7 >! 4 = 57» =2. A 4=<72 fl 9494+ 4 6 
ry ang Laſtly, yet 0, wh agny uy ar? oh at: 


$.X1. As for the Analyſis or Reſolution of the Cube in- < |187149248.....- 
to fts Root, we haye tio tnore to do than to find the Mem. 34" 8833968 .... 
bers that "} © 


whereof is diſcover'd by inſpe&ti 


and the other sin _#|___ 729 _ 
' 1167237601 580329 
Let 


Of the, Ge ond date fone 


Let «|; be demand 
r. Ser the "aw of the 

444 in the Quote ;, Cube if, and Fr nar 

from 44s, there reſts nothing. | 

2. Tofindtheother Member b, we have 3 

ſequence 344 3: ibut baving the whole 


Viz. 34th, wenn alſo is: found by Diviſion = 
bet 6 nn err ani al the - 


conott's nts wala: 


[. Hence in extracting Cube Roots, the Triple Square of che whole Qgate is a 
ways the Diviſor; 


II. The Reſolvend dbes always fcontain, | orat is ab-+2066-+ib, or the 
Values -= "_ by yp ans od leaſt p 
Il. atitizm is always exattly 3 abb bob. 
Iv. From the Nature of the 4 266-464 + hs inter 5 Fw 


F Om will _—_ ſand RY of Hnndreds i Reſolvend. rhoogh 
uſe of no more for my Diviſor 348, and thereby OI 
| Te OOTY but ic comes-all to one End. h 


Let 187237601]. be requir?d. nl grits 
| aye © pr ee: Hand, take DS CIs +, 187237601\$72 
|- Cube Root of the | Eſt PanAtions by DOE»: TS 
| the preceding Table, viz. . which ſet 
| in the Quote, cubd a ' ſobduQed 
| from 187, leaves 62; to w bring © 
| down 237, It makes 62237, for or the Re--- 
: _— ply qua hw _ _ 
| ri a Di- 
| viſor, viz!'$;, which is 75. 5 0 wll fend 
- under 2, the place of Hundreds : So that 
' 75 divides 622, and; -n/$ (4.-—toe od 
; Quote. Which cub'd. ' and mul- . 
we ren ws _ k \olfÞ mnl- { | >, 11956248.  Ablat. 
t tiply to the triple Square of 4, — | Fades aft * SE AP 
| = reno 45 72 EL In . | $85 59..-Remnind:. 

et+ in proper added, 

| give 60193, the Ablatitium ;/to be taken 6ut of the Reſolvend 62237, and there 
| reſts 2044 to which bring the next Puntation 601, ES tered 


E Toovos ate the whole 574 which: 
now ial = fr Banded proven 

k ruth might be proſecuted al 

; 009, 8 ag ne nes 


iba, hoot ole pomp h 
will I beequat totharberlon f rr. 

Exemple. The Cubic Root of bode A 29% and there remains 400 3 takethis 100 
out of 24489, there reſts 24339 ade gp Cube of 29. 


This Method of adding res but 09s Figae at» tive n the Grote 
and therefore inay be axb reg a EE i opts ye ir in 3, 6; © 
or 12, at a time, if need be: 0 I NE in 
A REY +] 


_—C__ 
: —_ — ro" >:10Þ 4 a 


3 a0*+ 


Let i : be fas Hover 
Let, « ſignify hy prareſt Root of the 


firſt Puriftation b the Reitialnder ; 
Then this oe hes may be expreſs'd in 


words thus. oa Fin the Cube Root (near "k | 


the firſt Punttation be addbd,rhe Buibie 0 
Remainder divided by the Fr _m_— 


the firſt Quote, leſſen'd by the Yu "' : 


Sum j rbe Cube of the $0 Z pct alt Dork Of ren s, butwixe 


the Squart of this laff 


Sqtart of the whote Frappss reſet at fork. The Serits ar 
xn + whe's approach the true V ale of any Cube Number, 
In the application of this te Numbers, reat Care myſt 


ple, rhe reſt of rhe Quite divi 


fog frat, Ts 


be taken ( as in the pre- 


coding Quadratic Series) 'of the VIlve'df Places, becatiſe of udding and ſubrraQt- 


and confequently finding the Phce of v6Th Figore: Cy the Quote.” 
Rk. This Method te Extractions is of little uſe;* but when the Nutnder: 


given to be extratttd is very large; +1 ſilt only Wives as vac 2h Exdinpls as 'S. 


| Ama in this Method. 


Let the Cizbic Rove of the 
mix'd Nutibet 39.945 be'de- | 
manded to four Places in D&- 
cimals, and the Operation will 
be as follows. 

Such as pleaſe may, with a 
little more laboor, t row yet 
more Decimals at a time in 


"Jn (#7. Al d che (B33.6059+ ; 
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Redudion of Simple Equations. 


| &. 1. Mongſt Quantities of different Values, there may be yet an Fqua- 

| lity, as 40 4. = 21. which may be repreſented in Letters at pleaſure 

| But becauſe in Algebraic Operations, known and unknown Quanti- 

| ties will be indifferently mix'd and complicated, therefore it will be convenient) 

| for an eaſier diſtintion of them, to uſe different Characters, as «, 6, c, 4, &c. - 

* for ſuch as are known; and x, be z, for ſnch as are unknown. - : | 

' $. 2. When Quantities are thus mix'd, it's necellary ſo to redxce them, as that 
the known may polleſs one Side of the Equation, and the w»bnown the other. Ex. gr. 


2 —x; whence by comparing them together, the Value of the «nkzown may be- 


| Uiſcovered. - ; FR 
$. 3- Equation are of different Kinds, according as the Root of the reſpeCtive 


| Powers of the unkzown Quantity is compounded, viz. Simple ( or Lateral) Qu«- 

| dratic, Cubic, Biquadratic, or yet varies. | , "_ ; 

{ >. 4. In the Reſolution of Simple and Quadratic Equations, I ſhall make uſe of the 

{ common Methods, unleſs where the Homogenenm Comparationis, Or abſolutely known 

| Dnantity is very great; in which Caſe ( as well as in Cabice, Biquadratics and bigher 

| Powers) the new Converging Series is much preferable. FE: 

Th "ay Reduiiion of Simple Equations, which is firſt in order, may be effected, 

| either _ | 

By AppiTion. | 


- WF. 6. 2 þ equal Things be added to Equal, the Totals will be Equal. Wherefore to get 
A the unknown Quautity x by its ſelf one ſide of the Louations 
FW Let therebe [ X—a=b+c C=X=0 a+b—x=—g2g 
 proposd, J Add «©«..c Add | x:: x agg Ee oe % 
| | otHoer=x 


By SUBTRACTION. 


J* ane ring be taken from Equal, the Remainder will be Equal. 
\x+a=$+ di4cemgpbnrobabrod{} 
Sub. —4.... —4 Sub.—q—19—104—4..,—q'—19-1044; 
| x=bc—s dd-{cc—q'—10—104—i=x Ned Þþ 
" Note. Thele two ways of Reduftion, vis. by Addiries and Swhtrattven, are com- 
pendiouſly perform'd by tranſpoſition of Quantities to the other Side of the Equa- 
tion with contrary Signs; as in the preceding Examples. Fra | 
— | ab—x——gg dd-4-cc=qq—10 1od-|4 
Then, x——b-+c Then, «b--gg=x Then, dd-þ-cr—9q—100=—104—3==x 
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13 © Reduftion of Equations to Proportional Terms. 


By MurTirLi1C AT'1 ON. 
IF equal Duantities be multiply'd by equal Duantimes, the Produtis will be equal. 
Propoſe +T= "In c 254 bod = rr 
ax | 2dx IL bbx4-cx A 
Molt.by W— =ab Mult.by 34, ET 34c _ by PI Rs bot 
That is Xx =ab That is x = 3dc That is ax=bbrr-|-cry 
But in Practice only multiply the Denominator of the. Fraftion by the whole 
Number on the 2ther ſide the Equation. Fr 94 


Ex. gr. 2 =, or x=3d« ; And ſo of all others.. * | 


4 FY 
þ-- 4 
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By Divis1oN. 


F equal Quantities be dovided by equal Quantities, the Quotes will be equal. 


Propoſe xx. = 6x dxl-ex==aq a 5. ESPE 
| | That is .16x=90 


EDI tt 0. 

NS Ba 330. 00 

Abbridg the Operation thos 3 Take all the Quantities, how many ſoevef, that 
are ans uy 9's into the unknown Quantity ( here) x, and by them divide the, 
other ſide of the Equation. | Te 


Ex. gr. dx4x=q4q. Thus, wm And ſo of all others. 


In Simple Equations, the unknown Term x is always clear*dby a contrary *Ope-" = 


ration : Therefore if it be multiply*d into a Quantity, divide both Parts of the. 


Equation by that Quantity 3 If it be divided by a Quantity, multiply, &c. yy þ 


t 


— ———_— 
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Reduttion of Equations to Proportional Terms. 


equal to that of the middle : From the Reverſe hereof *tis evident, that if 


GO *® if four Quantities are proportional, the Produtt of the extream Terms is 
* an Equation can be ſo divided into four Parts, that the Produc of the Means 


ſhall be equal to the Produdts of the Extreams, then ſuch Parts are proportional - | 


Terms; wherein to make the thing uſeful, it will ' Ki_dr Thy 
(or fourth Term) be the mb N umber. be convenient that the laſt Part 


1. Obſerve, that if the Equation conſiſt of whole Numbers, let that Quantity 


which is multiply'd into x, be the firſt Term. 


-K vans of If . dr+cx— be =rrd 
| 340,q3:9,x. rr da 
| | Thendþe+bF7 RS Ah 
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2, Unity 
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Reſolution of Simple Equations, © ig 
2 Unity will be one of the Terms, if nothing elſe can be faund. ._ 
Ex. ax +b=r. Thatis ax=r —b, then«.1::r—b. x 
In affected Equations xxbx=. or xx—d=>x. then b. xx—d:: 1.x 
3. In Fractions ; If no other way preſents it felf, rednoe them to Integers, and 
then work as before. | | np 
þ : - RS xb | + 56 3 
xb—cd. Whence again RET Os | 


Theſe Methods are of great Uſe for expreffing Algebraic Canons in Proportional 
Terms, and conſequently. for turning fuch Canons into Geometric Effeftions ( if 
need be) ; alſo in finding the Tangents of Curyes, and other uſefol Applications: 


(CE—— "Ing w —_ : 


— a 


| The Reſolution of Simple Equations. 


"aſe 


Quantity ſoughr, aud work with it according to the Terms of the 
Queſtion as if it were known, till.an Equation-be made i and* the by 
ſome (or all) of the preceding Caſes in Redudion, x may be clear'd and polleſs 
only one Side of the Equation ; and thus being equal: to ſomething that is known, 
its Valueis alſo diſcover'd. | EEE ow 
Left. 1. The Sum of two/Numbers is 5(=19) thelr: Difference i##(=9 ) # 
What are the Numbers ? ES <1 v0 Een ohio 
1. Put x for the greater Number —— x 
2. Then the Leſler will be 5—x ——  5—#x; _ 


3, Subtra&t the Leſſer from the don : 
Greater to find their Diferene, ©, a; -— BY 
which is equal to-d. —- nes EO EO 
4 Tranſpoſes ————— = 
x. Clear x by Diviſion | X=d E5 
Whence this CANON, Half the Suns «nd Difference of any two Numbers, « the 
\ . » greater Number, © | £3. wi, | ; 123-00 Fae 1 
* # = & 


* Examen. In Numbers d==9, and 5 ='19 by Poſitions Then 219 14 =4 
Therefore alſo the leſſer Numher is 19— 14, or 5... oh 
their Difference 13/9. 5. COL PEE Ros 
"$23 {Rt 5 86 IM 4 Ty, f : | | 
Bf. 2. The Produt of two Nambers'is p (=100) their Difference is the 
greater Number lefſen'd by 2: What are the Numbers ? | ab 
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Yo The Revolution of Simple Equations. 


"The greater ——— 
The leſſer 


c PR ne 
me —_— i 


The Equation — ——— 


Which reduc'd to Integers» 1s — 
From each part ſubtract xx ——: 
Change the Signs, (the Equality will ? 


\ yet remain) and clear x by Divikon —- 


XxX 


£f — — MX 
o 
Xx — 
hoes PAIN 
- "i 
xXx — þ =xxXx — 2X 


w—_— DD —=—— 2X 


EE , 


K— —— © 


Then the leſſer will be p divided by E, VIZ. 2 
The Numbers are 50 and 2, whoſe Product is 100, and whoſe Difference is 


Bnef. 3. The Ratio of two Numbers isr tos, (3to2) their Difference, is 


4 (8.) Whatare the Numbers. 


The firſt Number ——=—— 
1x 


The ſecond. (r.s :: x- os 


”, . 4 [ « 7 
Their Difference 1s x - 2 OF —— 


The Equation ——— 


Multiply each Part by r ——n—— 


Divide-each part by y-s —— —— 


In Numbers x =—— 24 the firſt- Number. 


For the ſecond, 3. 2 :: 24- (83 163 the ſecond Number : Which two 


will ſatisfy the Queſtion. 


A Colleftion of- Queſtions for Exerciſing the preceding Rules. 
2. 4. A Son asks his Father how old he was ? Who anſwered, If from my Years 


thou takeſt 5, and divideſt the Remainder. by 8, the Quote will be - of thy Years. 


But if to thy Years thou add 72, and multiply the Sum by 3, taking 7 from the Pro- 

duct, the Remainder is the Sum of my. Years. How old-was rakes and Son ? 
2. 5- Two Footmen travel, the firſt goes only ſix Miles every day, the other 

goes 10, but ſets nor out till eight Days after the firſt. ' In how many Days will the 


laſt-ayertake the firſt ? 


2. 6. From Norimberg to Rome are 140 Miles. Two Travellers ſet out at the 
ſame Time from theſe two Cities, one travelling eight Miles every Day, the other 
Six ; How long will they be before they meet ; and how many Miles ſhall each have 


travelled ? 


2. 7. A Captain ſends forth--! of his Souldiers 4- 10, and Ins Wi 
him 4 4 15 3 How many Souldiers has he in all ? FIY NO ny wich 
8. 8. Tofind the Sideof a Square, whoſe Ares ſhall be to the Sum of the Sides 
1n a given Reaſon. Suppoſe r tos, (45 to 12.) | 

'Q. 9. To find the Side of a Cube, whoſe Surface ſhall be to its Solidity in a 
given Reaſon. Suppoſe r tos, (6 to 12.) 7 | 


Q. 10. A certain Vintner has two ſorts of Wines, Aand B: An equal Mixture | 


of both is worth 1 5 d. a Bottle : But if they be ſo mix'd that three times.the Quan- 


tity 


& # 


Of Queſtzons by Drverſe Poſti Mong. = 


tity of 4 be taken for two times the- Quaptity of B, the nyxtare wil be worth 
I4 d. a Bottle. 


Quantities muſt be us'd as the Nature and Variety of the Queſtion calls 

for. But before the Queſtion can be reſoly'd, all the unknown Terms 
moſt be deſtroy'd except one; Thus, Equate ſome one of the'unknown Quanti- 
ties to. all the reſt by Tranſpoſiti tion ; then inſtead of that Quantity, ſubſtjrvte 
what's equal to it in the following Equation, whereby it will —_ and ſo deſtroy 
one by one, till oply one. remains, Ex. gr. 


P==5 
Queſt 1. To divide Ainto three > parts X,), 3 So cards 5 2. y +z=b. 
+x=c 


. 


| Solution, I. x+ y=s. | Whence y=4—x 
By SubtraRt. 2. — _- Whence z=b—a+x 


, 3. b—4-2x=c. | Whence X= a Sought. 


Again, 1. ce . Jy=s Whence y > - © Sought. 
\ ce *|z=+. » Whence = * Sought. 


Otherwiſe ( and FO NSEy more commodiouſly ) the —_ Tn may be 
deſtroy'd by Addition or Subtraction. Let the ſame Wes be repeated 


I, XP J=8 I. X-J—= | 
2. 5+z =6 &. gab. 2. $a = IH | , the other are 
i 3- &pPF=e x—=—b ond as before. 
| you ' Add. EXD 
| 2x=e+6—b 
Os, ho Sought: b. 


but very rarely. ' 


There's <enather finhol hom made aſver Mr, bred, in his Ops: 
cula Mathematics viz. putting one 'unknown de aſef by urs of: all, which 
when diſcorer'd, the yarts aro rent iognl:00g: Let. the ſame Queſtion Queltien be ill 
Es 
J=42? z=U—s- ; Patd 
£ =þ Cena +3 +6 xF#=U—6. 


2 =bov y=U—c 


DD ———— 


U=3 
And after Reduftion WER 8. Or =HiHzs * Sought. 


| Sotte of theſe Methods will never fail in all Caſes that ca in Queſtions 
bf this gn 0 ps PORTT, Ra 


Of Queſtions by Diverſe Poſttions, © 


W's: Queſtions are anſwered by diverſe Poſitions, ſo many unknowd | : 


Moltiplication or Diviſion may help fomerinest deſtroy the unkaown Terms, 
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| 1tays here 'tis indetermin'd, but if the ſecond N 
firſt, thus; And twice the leſs us equal to balf the greater ;, Or, and the Sum, Difference, - 


22 Of Tudetermin'd Queſtions. 


@. 2. The Huzband, Son and Wh, make 95 Years : Thoſe of the Husband | | 


with his Son's re equal to the Wive's + 15: Thoſe of the Wife with the Son's, 
Make the Husband's 4- 2. The Age of each 1s demanded ? 


' 2. Tofind three Numbers ; So that the firlt with + of the Remainder, the . 
F554 * of-the Remainder . the third with ! of the Remainder, ſhall always , 


make 34- 


Q.,4. Tofind _ Vomar u, &, y, z. Sothat 8-+x+j=e-þb. x4y 4+ 
44-C,y+2-| 1X; EE _ 

| o FI Fo three Numbers, Xx, y, 2-' SO that 4x3 y=! y-ja="z-x. . 
e> Note. In this and the like Queſtions, it will much ſhorten the Work and eaſe © 


the Difficulty, to reſolve all the Numbers into x, according to the Tenour of the 


Queſtion, #nd.thcre will ariſe x, 4x=Y- and *x=z : Then take any Number for x, 


which may be divided by the Denominators of the Numbers refolved in to x, viz. 
6 and 3, and the Buſineſs is done. Let x be 6, then 1s y 5» and z 4. I. 
0.6. To find three Numbers x, y, &. So that x+{jTI+AaÞ;< 
es, | : 
9. -. Two Numbers being given b and c, to find a third x. So that c4+-ax. 
*Tbxc, and b4-cxa, may decreaſe by-an equal Interval. | 


| LO 
4 SA 


_—_— 


DES, 7 


of Indetermin'd Queſtions. 


F a Queſtion does not appear to be indetermined at firſt ſight, ( which very ſel- 


dom miſſes when *cis ſuch) yet *tis difcoverable by this, if the Equation or 
8 Equations can be ſo tranſpos' 
ted amongſt themſelves, ( conſidering them. as univerſal Quantities and not pagt 


cular Numbers) then ſuch Queſtions are indetermin'd. 'For inſtance; Let. 


1.2 + y=a —_— | : 
2. y+x=6. Whence y=b —x Then aj=z—at. _- 
3. x 4-#=c. Whence x =c — # =2—4-þb, & z=a—b+c—s, *' 


4.4 +, = d. Whence z = d — # =a=b+c-u, & d=a-b+c, all known: 
But univerſal Quantities cannot be equal among themſelves; unleſs every 


S 


Number was equal to every other Number, which is abſurd. . 
2. A Queſtion is alſo indetermin'd, which, when the Conditions are ſatisfied, 


does include two or more unknown Terms in the Equation, qy—xx : There may ' 
- be innumerable Values of yand x, and the Equation yet be true. | 


3. When there is not a mutual or reciprocal Habitude betwixt the two 
Terms in a Queſtion, ſuch Queſtion is undeterwin'd. For Inſtance, Thire are two 
Numbers, three times the greater u equal to the triple e of theieſs, lf the Queſtion 
does reciprocally affect the 


Cc. 'of both s ſo; then the Queſtion is detertnin'd, and admits'but of one An- 


which are not reducible to one of theſe Heads, 


ſwer.: There might be other Rules laid done, but noae ( for any thing I yet ſee ). 


Diophantus, who by his prodigious Sagacity and Artifices in reſolving Queſtions 
- this , ature, has deſervedly perpetuated his Name, may be our Pattern in ſome 
amples. | 


8.e. 2. Diopgb. ©. 1. Todivide a given Square as into two other Squares. 
Ler one of the ſought Squares be xx, ( wheſe Side is x) then ep red will be 


| 44—xXx, whoſe Side (any Arbitrary Number being taken, as b) let be bx—a 3 the 


Square of which is bbxx—2bxa4-4—xx ; or bbx—2be=—x, or bba-+-x=2ha+ 


; | Which 


d and varied, that the known Terms may be equa- 


Of Indetermind Queſtions. 23 
; : . . h , 
Which reduc d, gives X=hT7 the Side of one of the Squares ſought. Which 
ſquar'd aod ſubdutted from the firſt given: Square; leaves the other Square foughe. 
This Reſolution is of great uſe, for upon this _—_— the Invention of igaumera- 
ble Sides and Varieties in a Right-angle Triangle. = DO 
10.2.2. &. 2. Todivide a«-|-bb into two other Squares, Let «6. 
Aſſuming two Numbers at pleaſure, cd. Let the fide of the firſt Square be 
ax—4, and the ſide of the other cx—b ;; then proceed asin the laſt. 
11. 2.] } To find two ſquare Numbers, whoſe Difference is d. 
: I2. 6. 2.] . 4+ To find a Number, whichadded tob and to &, ſhall make two 
gares. | J 6 Fi E SN | 
hs e.2.] Q.5. Todivide 4 into two ſuch Parts; that if as be added to each: 
the Sums will _ Squares. Ap pes: ; | KY 
21.6.2.) ©. 6. Fo find two Numbers x and y, ſo that xx-l-y. and 
ſhall RE ts : 4 eZ Ih Os 109 oy: 
24-6. 2.) 2. 7. To find two Numbers x, y, fo that xx—x—y, and yw-y-x 
ſhall be NB. To find : - ” | OY AF 
© 33-6,2-] ©. 8. To find three Numbers, x, y, z. So that xx-|-y, and yz; 
and zz-+x __ _ : FR Silly | TH Bn ; 
| 1. 6. 3+ Dioph. ._ 9. Iohndthree Num X,9,<. Sothat x Wo re" 
and x+y--z—yy, and x+3--z—zz, ſhall be quare N umbers, - NO 
9.e.3.] Q. 10. To find three Numbers, x, 5, z. So that both x—y—=y—z; . 
' and yet the Sums of the three Numbers be all Squares. - | 
18,e.3-] © 2. 11. Tofind three Numbers, x, y, z. Sothat both xy+x4 5, 
__ands4+3 +2, EP anna + . 
19.8. 3-] £Q. 12. To find three Numbers, x, y, =. Sothatzxy—x—y, and 
3z—y=+, and yx—y-x ſhall be Squares.” _ | | 
 _ ©. 13. If aPerpendicalar'ds let tall. from the oppoſite Side of a Right-angled 
Triangle, thereby dividing the whole into two other, ſimilar and like the whole ; 
*is demanded to give a Theoretn to find inmimerable Integers expreſlive of the 
Sides. : | 
0. 14: To find four more Right-angled Triangles in Integers, which ſhall baye 
the ſame Hyprebenuſe. | : 


—_ £ np cit; 
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Queſtions producing Semple Equations m Geometr Y. 


as ſhall be introduttive to higher, and exerciſe ſome of the moſt uſeful Propo- 


T pul oeieointire aig, and exe that I can light on, yet ſuch 
ſition in Exclid, that aſſiſt us in the ſorming Equations. - - 


[d A 
"Weſt. }. In a Triangle, ABD, all theSides 


are given; the Segments of the Baſe ( made 
; by ling Perpenticatar from A) .are ſought. 


AB =« - 

BD=b 

DA=F | \ ; | | 4 OY. 

BC =$,CD=b—y | Whence a«+bb--cc=2by. Then y= wan” ol 

| Afef the ſame minner putting CD=x,and BC=b——ar;here ariſes « == 
h ke; — 2 on Queſt. 


NE GO EIT 


F. 
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of jhe leſſer BD, produc'd till it meet a Per- 


vr ;. ys 4 7 , ſs, FRO a —_ 
ERNIE Mas TL. EE IO Ee ES De 
* #2” *© 2 


4% A 
Ne So Pers 


Simple Equations in Geometry. 


neſt. 2. In apy Obtuſe-angled Triangle 
2D, the thrce Sides being given, and either 


AC, the extream Segment DC is r& 


B 


AB nds. 47. 6 i 
BD —bþ * C—XX = ACq FT1 
"DA == c Wheref. aa—bb—2bx—xx=cc—X2, Soda A 
D C=® Whence aa—gc—bb=2bx, then x ER” HE 


oF 
«7 


Nueſt. 3. In any Triangle ABC, whoſe An- 

1cBfte roP is equally biſefted, the Sides AB, A 
AC, with one of the Segments DB are given,the 
other S:gment CD is required ? 

By 3-'e. 6. AB. AC :: DB, CD.. then 
ABxCD=ACxDB, then by Reduction- : 


ACxDB 
Tas CD required. 
Out. 4., Two Triangles! ABC, ADC.. being given, ſtanding upon the ſam 
Balis AC, to find the Segments EC, or BE ?- 
'' The Angles at B and D are both right, by 31. e. 3. Ench 
The oppoſite Angle BEA and DEC, are equal, (15. e. 1.) 
Therefore the remaining Angles BAE, DCE are equal, (26. e. 1.) | 
Then the Triangles BEA, DEC, are fimilar and proportional, (4.e. 6.) 


AB = 4 D 
BC=b ; : 
CD =c 
DA = & | 
EC=x 
BE =6b — x. | 08 
Wherefore AB. CD : : BE. DE. and DC. CE : : AB. AE. 


ch—cx 
That is 4. c :: b—x- . ande,x::4a © 
k | c 


% 


But DE+AE=AD 3 thats —— += =4 which reduced, gives | 


; = 
x== = EC required. 
: A4—C * 


2 


| weſt, 5. Let there be a Circle, whoſe Diameter is + 
AB, and another inſcrib'd whoſe Diameter is AC, touch- 
ing the firſt in A : Upon AB from the Center D, erect a 
Perpendicular EDicutting the Periphery of the leſſer Cir- 
Cle in F, there's given BC the Difference of the Diame- 
ters,with the Segment EF;the Diameters are demanded ? 

| _ - FD-4s'a mean Proportional betwixt AD 
AD =x and DC, (13.e. by) 
EF =4 Therefore AD x DC = FDg, that is 
FD=x—s XX — bx = xx — 24x | 48. | 

tg - SE ET op 44 ES 
CB=—=b Which reduc'd, greex= ——=AD, 
Whoſe double is the greater Diameter uired : which leſſened 
ia. AH by b, gives the Lelle of bis. s wi FI 
| | : | { Of 


of this Notation, 15 to <A 2 Notes | 
Power. For Inſtance, The Square Root of 18 is 


Root thereof is /(4)18: Or according 'to - 'Dr. Wa i 
Notation, the Square Root of 18 i is 8] 3, the, 


the Cube Root of the Square Root of ««- 046< afs,” or as _ 
Biquadratic Root of the Cube of x-+, is ©. the Cube: Root of 154+ 


Top 14, is 594-3945 (4lt : And fo of all others, + 
Radicality of the fourth Power, + that of the ith Power; & 


In Fraftions the Cubic Root of + np 


- 


Wes RE . | The Sib Rove of 


£ 


[4 C * 


ſaid Surd, , 
For Inſtance, v12, trop 
mainder viz. 4 gives 3 inthe CE 
Aves 2708 pak pip. 


7 


tie 
©. 


——— a arcs 2th Dat y ne ec H 0448 = 
4 - 
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26 Of Surd Quanueres. 2] 
"mmediately extraftion had been wade without ReduCtion, we ſhould have had : : 
4=#+ — &c. which is more perpter'd and troubleſome, eſpeciatty If con- 


another Operation. | = 
a oo greater Eaſe in a reduc'd Notation of Numeral Swrds, the following Ta- | 
ble may properly be bere inferred ; whoſe Uſe is briefly thus. Oppoſite ro /45 in _ 
the firſt Column is 3//5=v/45 in the Ioweſt Terms, /288==6y8 reduc'd.. (3) 
2560=8y(3)5- : 


A Table of Irrational Surds, redac'd to lower Terms. 
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Roots. Ex. 14 es 

Mult. yr1otvs6 w 
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v 100-408 ? 
v6 +1 Naka _ yo= 
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28 = "Of Surd Quantities. on 


To ſhow the Neceſlity and great Uſe of the third and fourth precedin 
ons z the former for freeing pane from Surds, the latter for fi 
the ſeveral Values of Roots in ic Expreſſions, &C.., I ſhall gi | 
two, without proceeding to other tions in Surds, my Delgn 
to enlarge npon any Head, further 2n "tis uſeful in Algebraic 
ing this ſufficient for that End ; and ſuch as would know more of bark, tony Ts 
"4 Dr. Wali”s Treatiſe of Algebre, cap. 25. who has writ the beſt on this 
je 


1. Suppoſe the three Sides of a Triangle «, b, c were given 
given me, and the Diameter of a Circle, x, 1 in which the faid 
Triangle may be inſcrib'd, is demanded ? | 

Since in any Quadrilateral infcrib'd in. a Circle, hs ewo 
+4 04-r of the gppeſide Sides are equal to the Reftangle of the 


En Cer PE 
> RIFUOnr: WO Od. WIEN uk. 99, 
CY 
”- : 
W 


' I have this "DENED byxx—as + ayxx—bb = xc. 
By Tranſpoſition, b/xx—as Xc—ay xx— bb 
b/xx—as Xc—ayxx—bb 


Each part ſquar'd, bbxx—bbas = — | 
Equally expung'd, . .-. xÞb = xce—2cav/ax— "rh 


[Tranſpos'd, ES o © 2 26av/xx—bb = xcol-aax—bbx 


| Equaly divided, . . . . .. i 


PE, _ axcbaex—bbs 


xx == ; 26 


xk 4c nn ebb * | bs, : k- : 7 I 
| | ex £Cbax* —xxaabs_ 17 3 
PIGERVES AR nDg 1s BY —xcebbuoraedb+htx** 
Each part  ſquar', bis. 6:40 x O42! c*—2x OV SS = 7 | 
. 4foas_ , 77 eh : 

The Fraction clear'd,” ure ye dP =aOe22 0 be babes 


By to make 
te non Fon oi 0nd emma: COMBO 0x 425 bbs TORT, 


By comin Rady-7 SONY 0 I EIS Hon 
- =P ENTS 


HG of oo nba i be xtrathed, we have the Diameter of 


1 Y'S vox D A "x, u 
f nt ay 
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&1 
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De ct orngy xx+bx=>, one of the Values pens b 
ws. x=/HE—E, adlamts gs (al Quadratic being 0 | 
Rooks, us mill be ſhowed herraſter?Y | a=» 


a ca_——_ 


Poa BES S \s 7 


&L LL | BY 
Ss. H | 


£ PRs afro Ah Dd, —_ : 
Bs 9p johns KC 9 #5 op oy” <- W - D an + 4 
A - Tis wie wee. _ 
—_ 9" VP Se ee urn; oo rn owt wy eroomnc a wes; = _ _= 
4 . ” £44 þ Ie ES m—_ = no” 
TOTO INI - bs 

_ - adoobems wu HT ABL> 5 - 

> " £ —___ wah wer ws 


of "oi = 


[0 
2 - 


NY a= («+ lab ys 
| XX—X +7 +5 z 


SD TT 


7 ' , xy/d Tb 
Whence alſo x =—/d+7— b, 7 * 


”m ſame may alſo be done in Cu-: ph. —d—= +pvdts 
ICS » 


Then x — om — + 


= 


F h . PR 
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"of Quadratic Equationi..: 


Cr. Hatever may be reſolvd iato Parts,vas TDD Parts, as. 
xx(ſuppoſing x an Univerſal Quantity)was firſt made by the Multi- 
plication of x into -envqgget © Thus. alſo xxx, was.xx before-it could: 

ariſe to be xxx ; and ſo on «d infinicum, | Whence it follows, that in any Equation 

whatever, there are ſo many Compoſitlo n$'6e Values of -x, .2s is the Index of. the, 
higheſt Power. For Inſtance, xx+bx=d, x' om has, two Values. Agains in 
xxx-|-bx=d, there are three Valnes of x; andioin bagber Cananions | 


$. 2. But from: hence it does not follow that.theſe Values are always Poſi tive, for 


ſometimes they.are Negative, ſometimes mix'd ; ſometimes onl Imaginery,: on ſuch 
a$ include an impoſliblity in Natnre, as wil) a aPpear hereafter from their firſt Com-, 


poles ; and fometimes one or two, or niore them may be the ſame, yer there. will 
always ſo many and no more, as is the ae” of the higher: Power : Bat how to 
determine bow many there are, which Poſitive, 'which Ne egativn;; and which Imagine- 
7y in any Equation whatever, is beſt ſhew'd by their Or Ocpacon., 
$. 3. Let x ( as before)) be an Univerſal Quantity, ble of expreſting the 
Value of any effable or ineffable Number ; and let the folowingEquitanabe de: 
from the Alternation and Valves of x. .. SE 
i. x=b.., x—b=0, Xs ob | Whence we may eudliree, thet'2n- 
X=EC ; « X— £280; BK. " zquation of the third Form: ( ſuppo- 


0 — cx-bc 


An Equat. IS = whe L 


third Form 
2 x=—b x+b=o 
x =—+c X—c=0 = 


t = | jg 


An Equat. of the ST; 
endif Lee x=be 


yo -| Of Quadratic Equations 


The three Forms being put in their moſt Siwpſc Hors, appear thus with their | L 
Roots. 8 
different Pr TR 
Politive. 
Third Form, xx — bx == a x Leſfer Book 


| a þ ,'- Greater Root 


Negative. 

: | bx =d 
Firſt Form, . xx b LeſlerRoot 
; | Poſitive. 


1 


Greater Root 
Poſitive. | 


, lu Leſler Root . 


3. The thicd and laſt Multiplication of- ths two Negative _ of X; exhibic 
an imaginary or impoſſible Equation ;, for two Poſitive Quantities -can't be equal to a  ! 
Negative one : Therefore I ſhall paſs over the Roots as expreſs'd 107 14be other Three) | 
preceding Forms, becauſe uſeleſs. 

4- The Coefficient of (or Quantity affefting ) the ſecond Term, in the firſtzand - 
ſecond Form, is the Difference of the two Roots, My under a contrary.Sign,) Ac»; 
cording as the Negative or Poſitive preyails 3 and inthe third Form /tis the Sum of. 
the two Roots under a'contrary Sign. © | 

5. The Homogeneum Compar ations,” as Vieta calls it, or abſolute known Quantity. 
that poſſeſſes one Side of the Equation, is equal toa Rectangle of the two Roo, 
both multiply'd under the fame Sign in every Form,,. .. ” 

' 6. In the third Form the Coefficient is always greater than any of the two Rods:. 
And if a Quarter of the Square of the whole Coefficient be to the im. 2 
kyown Number, the two Rootsare both of the ſame Value, or elſe not. | 


' 6./ If inthe firſt and ſecond Form, the two Roots are of the ſame V ke ; 
cond Term will bedeſtroyed. * Wy, age, the > 


7. Laſtly, Suppoſing' the whole e equal to o, {0 often As fol- 2 
lows —} or the a7 hou ſo man en Rh in that cy and? . 
ſo often as + follows 4, and — — ſo many are only Negative Roots, att” ; 
leaſt real Ones, for the I A Over as Ed £35 

 $. 4. Weareffirſt to order and prepere an Equation, before we extraCt the Roots | 
: thereof, the Method may be fally and briefly compris'd under theſe Rules, Ex 

1. If the higheſt unknown Power be Negative; change all the Signs, (the Equa- © 
tion is not deſtroy'd ). becauſe *tis impoſlible for -a Negative Square to have any 
Root, fince4-x + gives +, and —x— gives +. For Inſtance, If bx—xx=4;: - | 
ge? is —bxxx=—d. 
. If the higheſt unknown Power be not firſt in Order, make it ſa, becauſe the 
Extradtion muſt begin therewith ; thus —bxþax=—d, becomes. xXxX—bx=—d 

'3- If the wh 66 unknown Power be affetted oY any Coefficient, it muſt be 

clear'd either by Diviſion or Multiplication. 


For luſtance, If exx4hem=d, then xx+—a=s, If Hs, then. en: 


bex—e2 © 


+5 COLE ES 
"4 I ther be go Coeficient o/ the eeond Term, Unit F } 
Ex. gr. xXJ-x=d, then is xx415=d. uppites the Place... 


5. If there be more Coeffici ſecond 
redue'd to one y od 5 the Term thapgoe, they wult be all - 


For Example, If wxbrbep ob, then as + Rmm— 


Second Form, axx—bx=d 


WR br; * ” 
(32.56 7h 
$2 w 1 

f 


A 


Quilt, . Z2JH8 


S. ;. When in Bqvecin prep j or exed 
(hich | havealready ſet down, porch furs reſpettive- 
venience of comparing them with their Original Form: 
ſeveral Methods » One of .which may be-this.+ , ..... 
Put y (an unknown Quantity or —;-the. 
(raking always 2, contrary Sign?) divided. by the 1: 
Power, 25 2 in the Square, 3 in the Cnbe;/ 4 kn 
Artifice the ſecond Term will be deſtroy*d, if a! 
to the reſpective Part#of the firſt." For Inſtances; 4: - 
1; Let xx bx=d; and let i aoBns, 
2: Then y—yb +; bb= NY 
' -3. Alſo . 45 5þ—$b=T bx Re 
.... 4 Wherey — 4bb, = LS ec, 
'"'$ By Tranſp.yy =4— bb. © TOS 
. 6, By equal Extract, JE VAI 0 
'* 7. Burx +4 b (=y)=/d Fi *1F 1 
Thenalfo == FrB—i16 | ny 


Reaſſuming the ſeventh Step, where yh 
Eon there ariſes xx=xb+4hb==d+3bb, . 


TIX FO! 

Form, n=, ap adding och hae (z0f the Square of —) there riſe 

ab ae =D wad by ie onus the Roots oF both Sides, 
2 =p = 3 and by tranſpoſing of —- 3 x=o/4+ 4+. And laſtly, 
[n the third Form, xx—booxx==—d; then by adding rare” the Square of 
the whole Coefficient to* each Side of- the Equation, we have xx—b—oxx{- 

2cþ + ce we be + ce I Extr ati 'Roots.” oy 
bb 4+ 2cb + +2 Ls —d, . And. by . of x = 

EE, and a by Tranſpotion a=dE a4 TE ANIOI 


&. 6. "Hari diſcovered one of the Roots of any one &_ three, Forms the- 
other may hy Sor by Diſhes, 23 'whs ſhewed be before bog of Sards. 
Let it be propoſed to-find the ſecond Root in "the rhd Form, the firſt being 


given in the Equation , 60 x —br=— 4, Vike f7—4+7-1 Then all 


by Tranſpoſition 3 - IO 7 "OY Ta z _y Alſo ex—he! ; 


that, exhibits the following Operation, ES 
the Quote of which is equal to N x 
for if o divides 0, o witrefult's\ T 
Tranſpoſition, the ſe; ſecond Riot © is found, 


=> _ ET | Which i alſo o- 


Grive.- and *tis rihe third-Eormgol I 
has two roke tive Rooks -urd which are 


per Solution of 2 ors but \in"Q mn 
ather two Forms this Difficulty never Foo | 
occurs, but the enquired Root comes firſt. FW 
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32 'Of Quadratic Equations. 
There's yet another way of finding the two Roots at once. 
Let the Sum of the two Roots be 2p, 

and their Difference2g,then is the greater as 2 

x—T 


Root p-+q, and the leſſer p—q3 then 
alſo 1s $—p—q=0, and x—p+q=0. 4 
—x*p+1 +1 


Moltiply for a new Equation. 

Compare the” Produſt with any of —qx*—P4—99 
the three Forms. Suppoſe with the xx—2Px- —pp- 4q—0 
firſt, xx and-rx deſtroy each other, and Fs I j = - 
there are yet _ — Equations of | : 
the Parts — 2px=bx, and pp—=qq—— =D "1 
The firſt Rauation js reduced to —2p=bz divide cach part by 2, —p=! _ 
Wherefore alſo pp w—_ Which ſubſtitute in the Room of ppin the ſecond Equa. 
tion, and there ariſes —q=—4; or by TranfponOp— + d=+ 9; and 


by equal Extraftion Tank +d=-+9; therefore the two Roots will be found at once, 
: - Ly HR ara : <1} F 3-4 $558 F: 
viz. the greater pJq=-— = -+4, the leſſer pg=—a ts +4. The 
ſame Method may be purſued in the other two Caſes. | -**) what 64s 
$. 7. There are yet Biquadratics, as alſo higher. Equations belonging to the _ 
three preceding Forms, which are of the ſame Nature as Quadratics, and may not 
improperly receive their Solution here. , SC, We. | 


The firſt Form — 


xxxx - bxx =d 


The Poſitive Root ——— — xx =v/d+b = —_— 


FLOS 


A ſecond Extraftion — ' , — WE + 


zv 
» 


_ 


The ſecond Form —— 


The Poſitive Root ——— = 


= axax —bxx=4. 


=vd+—+>' 


= Wb $4 26 


*. 


The greater Poſitive Root — 


Queſtions falling under Quadratic Equations. 33 
For Inſtance, x* 4- bx* = 4, the Root of which is XXX =Vd + = _ >, and 


I. Pp 


_— 


by extracting the Cube Root of each, x =vd + - zST = . 


ps ym [ 
Thus alſo if x” { bx*=4}, then is x=/d4- ZL— =[i. And fo of al 
+ ” 


others thus qualified, ad infinitum. 


re LL OCE——_— 


"" % 


> "= A 


” X 


Numeral Queſtions falling wider Quadratic Equations. 


R.1- $- AVTOUS in his Treatiſe of Algebra, (Cap. 31. Queſt. 58.) puts this 


Queſtion ; Two Perſons have cach a certain number of Crowns ; the- 

| Sum of which being ſubducted from the Sum of the - Squares of the 
ſaid Numbers ( made ſeparately ) leaves 78 ; but their Sum being added to the Pro- 
dut of the two \Numbers, gives 39. *Tis demanded how many Crowns cach 
had ? . | : 
This Queſtion, ſays Cleviw, is too difficult tobe anſwer'd by Algebra, without 
very good knowledg in Geometry. But Algebra is now brought to that Perfetti- 
on, that Geometry depends rather upon it, thamit does try, ſince we 
are not only able to reſolve ſuch Queſtions by pure Alge as no Geometrician 
cando by Rule and Compals, but alſo to find out Laws and Rules for ſeveral Geome- 
tric Effetions, which otherwiſe would bedeſperate. ' | 
But to return from this Digreſſion. Let 2y bethe Sum of the unknown Num- 
bers, and 2x their Difference, and let 78 —=a, and 39 =6 ; then y-þz the greater - 


- 


Number, and y—z the Leſſer. Hence, 


The Sum of their Squares is — a2y 224 
Idem, leſſened by their Sum,—=s 299 + 222 — 29 =4. 
_—_—_— Ted wu . AS =y + 14—Y( | 
added to their | 
Term ntE——=5 n—==Þ y=b. 
Clear zz — —- zz=y+2y—b. 
From the 34 and 5tb Steps —— j+re—p=tgy—6. | 
a 


2 


: Add to each + of the Square of 
the whole Coeffement 


-” a Sm Spy 


Which is in Numbers 723.4. +. - : orV3ghe—$=v——4 
+ | 5 I . 
fore 12 is the Sum of the two Nambers and from Step 4- 36— zz + 12=393 


thatis zz —=09, thenisz =3;' gxeater was y oz by Suppoſition, there- 
fore 6 +- 3 =9 the greater Number, 6—3=3 the Jefer Number 


ſought : 
W hich two will anſwer the Conditions of the Queſtion. HE, 
| £8 | —_ 7 
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| Product to the Square of their Difference being given, to find the Numbers ? 


24 Queſtions falling under Quadratic Equations. 


©..2. The Mean of the three Geometric Proportionals being given (12), and 
the « Sm of _ Extreamy (26); to find the three Numbers, let »: be the Mean; 2, 
the Sym of their Extream?, and 2y the Difference of their Extreams, then is the 
greater 5 + y, and the leſſer 5 — y. Whence 3+). RT FIRE. that is | 
is — y==-m,; Whence 55 — mm -— )y, then 1s y=v3i-mm, that is Vi 3x1 3-1 2X12 
—5 : and by Poſition y or 5 is half the difference of their Extreams , but half the 
<am and half the Difference of two Numbers is always the greater ; ſo that ig jg 
the greateſt. Whence 18.12. (12). 8 — are the three Numbers ſcught. 


©, 3. The Product of two Numbers is p, .and theSum of their Squares isqz 
W hat are the Numbers on : + 
For their Sum pur 2x, and for their Difference 2y, 'then 1s x—+ y the greater 
Number, and x = y the Leſler 3 their Product is xx - yy =p, and the Sum of their 
Squares is 2xx + 2yy=9. In thefirſt Equation xx—p=Jy, in the 2%, :9-xXxY;. 
-Therefore xx—p=!q—xx.z or 2XX==14+ 3 or XX=1q9-p30r X= vV4g+'p. 
'Then 19 +'p, is half their Sum, and half their Difference is given, by confe- 
quence the Numbers themſelves. | 


Ofc ſhorter thus, with one unknown Quantity ; Ler your Product be p, the Sum 
of their Squares 2q, and the Difference of their Squares 2y. Then is a+ the 
greater Square, and 9q—y the Leſler ; the Produft of whoſe Roots, viz. y/q+y 
X Vq—y =p, that is, vq4q—yy=p, and to clear the Surd 9qq—yy=pp. Whence as 


+ wo—o_—_ 


before, y=4q—pp, Which is half the Difference of their Squares ; but half the Sum . 
and halt the Difference of two Squares being given, the Squares themſelves zre 
given, and by conſequence the Roots. 

' If it be demanded why | make uſe of x +y for the greater unknown Number, 
and x — y for the Leſſer, and not rather x for the Greater, and y for the Leſſer : 
IFanſwer, That by this Method, in twenty Quadratics together, if work'd ac- 
cording to Mr. Kerſey's Method and his Followers, I avoid for the moſt part the 
ſecond Term, which they cannot, and thereby ſave much Labour. Belides ach 
Queſtions as by this Metbod do ariſe to an affected Quadratic, are commonly ex- 
treamly difficult, if reſolv'd according to the ordinary way : Nay even a fimple 
Quadratic in this Method will ſom?times reſolve what's very troublcfom in that, as 
may be ſeen by ſome of the following Queſtions. 


©. 4. The Sum of the Extreams of four Numbers in Geometric Proportion, and 


[ the/'Sum of the Means being given to find each of the Terms. 


Pat 24 for the Sum of the Extreams, and zx for their Difference, 2b the Sum 


{ of the Means, and 2y their Difference, and proceed, &c. | 


9. 5. The Sum of the Squares of two Magnitud:s, and the Ratio of their 


a 


£2. 6. The Product of two Numbers, with the Sum of their Cubes, to find the : 
Numbers? ubes, tc 


9. 7. The Square of two Numbers, with the Sum of their Cubes being given, 
to find the Numbers ? 2 255 thi | 


| : 8. The Difference of the Squares of two Numbers being given, with the 
Difference of their Cubes, to find the Squares ? 


PER "V2 


I—. 


For for ming . Equations in any Arithmetical or 
Geometrical Progreſſion. 
: 
6.1. JN any Arithmetical Progreſſion, Let « be the.firſt Tertn, © the laſt,» the 
Preaag of Terms, 5 the Sum of all the Terms, and dthe Common Dif- 
ETEence. | 


Lemma [. O =4dxam— x. 
Lemma Il. s =ijn>xa +0. 


Any three of theſe being given, as « +-@ xs, or d4-n 4-5, &c. the other | 
two are alſo given : And of theſe Threes there niay be ſixty tbo :; Whictſ 7 
expung ing ſuch as are alike, are reduc'd'to twenty Caſes by Mr. Oxghtred; and may \/ 
be all eafily reſolv'd by the preceding Lemma's. | 

F. 2. In any Geometrical Progreſſion, Let a be the firſt Term (or Antecedent) ; b 
' the 24 Term or Conſequent, s—® the Sum of all the Antecedents, and s—s the Sum 
of all the Conſequents. Thenas4.6::5—w@, 5 —4; or 44— aa—bs— bc, or 


a: —bs=aa—bo, whence 3=—— UII if the Progreſſion decreaſes; or elſe 


_ bo—aa 
wy 


5 , when it increaſes. 


eo 


of Quadratic Equations in Geometiy. 


D. 1. | E T the three Sides of any Triangle, | 
«, b, c, be given tofind the length 
: of a Perperidicular let fall upon the _ 
Baſe. \ 


Equations 5 | 
<==20 the leſſer Segm.of the Baſe. Whence according to the new way of Ne- 


tation, bb — IEG 7, is equal to the Square of the Perpendicular ; whoſe 


En oonaongd 


Root bh — £2 ==, is the Perpendicular ſought. = | 
From hence alſo we have this Theorent for the Aree of Triangles (3 Sides be- 


DE a 


| ing given) viz. 4oy/bb — rele afoot f 


29 . 


Or in alittle ſhorter Terms, 4c/bb—3c + HD 


 K 2 


'S 


36 0 f . Quadratic Equations in Geometry. 
' Hence alſo we have a T beorem for the meaſuring of 


Trapezias, whoſe four Sides are given, with the Dia- 
gonal, viZ. 


ad4=- ee 


| I ns: = 
eVth =o X14 todd tc +) 


— 


2s 


Equal to the Area of any Trapezium, az b, c, d, e, or to 
ayoid two Multiplications. | | 


D 


t/th- 104 EE vt >: ea <<[, ſhall be the Area thereof. This is a very 
exact way in caſe of any Diſpute ; for the ſurveying any large Plains, Fields, 
Commons, &c.- which are very eaſily reduced into Trapezias. PT 

But the ſhorteſt Theorem that can poſlibly be given for the Areas of Triangles, 
is that of Mr. Oughtred, provided the literal Expreſſion be not delivered at length 
as it has been by him, Mr. Kerſey and others. The known Terms ariſing to Sur. - 


ſolids, 1 would chuſe to expreſs it thus, reſuming the firſt Triangle, and putting e 


| —__ 


—_————_—_—_———————— 


for half the Sum of the three given Sides, &, b, c, viz. ix — axs — bus — | 
equal tothe Are of any Triangle, as a,b, Wy i cog as — byxg G 


9. 2. There's a Square given 
ABCD » and it's demanded to draw *; C 
a Line CE, to meet A Bproduc'd. So | | | 


E 


that the External Part FE, fhall be 


equal to a given Line L. | - 
Produce A B indeterminately, as al- : if 
'Þ 


ſoDC, and draw E G perpendicular 


to AE, and E H perpendicular to 


AG. | : | : 


ey. 


| o o . lanlx = ; 
| Becauſe of the Similar T ——— Lo AD oe Wed". . 
eca r Triangles we find —= AF= EG : Alſo this Equa- 


A ——— 


tion 44-4 = BGg. Whence again 4+ yas Hh, _—= :rl, x, or xs 
&! bo 


: _lia—lls I: 2 | | 
+xVaal =—— or xxþ-xx VaetU=lla—liz, or Yes, baxblls, Ul 


Us | 
or xx+ ===lla, which ariſes only ti ic. 
Vai ts * theukiulMatnd. fn ny befolvdafer 


2. 3. There is given the Sides of a Ty,00:; 
as inſcrid'd pr a Circle; the > Gig the 
— gs m_ ariſe, to a much eaſier 

rem than that of a Trereziui 7 p 
inſcrib'd in a Circle. i ” adwe:n 


®. 4. In a Right-anglied Triangle 
ABC, a the leller Segment of the 
Baſe is only given ; yet with this limi- 
tation, that the ynknown Perpendicn- 
jar AB, ſhall be equal to the other Sep- 
ment of the Baſe; the ſide AC is de- 
manded ? 


. In any Triangle ABC, the 

Angle BAD, with its oppoſite ſide 

BD; and the Angle DAC, with its 

oppo te fide DC are given, to find 
al} rhe Sides ? 


9. 6. In any Right.angie Trian- 
zle ABD, if- a Perpendicular ACbe ler 
tall from the right Angle dpon the op-. 
"polite Side, rhereby dividing the whole 
into two Triangles ſimilar, and like the 
whole; at the ſame time, conſtituting 
five Parts, any two of them are given, to 
find the other three ? 


O. 7. In the ſame Triangle. alan; and AC4DG=4 are gen th 
Parts are demanded ? 


9. 8. In any Right-angled Trian- 
ole - ABE, the Difference of the Seg- 
ments of the Hypothenuſe KE, with 
either of the Sides BA or AE;are gi- 
ven, to find all the other Parts ? 

In the ſame Triangle the. DF. 
ment of the Lon BA and _ VIS. 
DE is given, and the Perpendicular let fall on .the Hypebem 6, Wh ACs. to hind 
the Hyporhenufe, and all the other Parts'?'' * f & 

To give Azalitie Theorems for the inftviding a three, four, fre, by, oY. cet, 
nine, ten, eleven, and twelve-ſided Fipure ina Circle. 

' For Equations in Cubios and, kigher Powers, 

"To give Analitic Theorems for the ng: . -ielPR ng, Sexti- 

ſeftion, &C. of an Archor gs 


GeametricE fetfioneo or 29 lt habe 


| = all Simple Equations are reducible to thi Famg=* — "Then for the 
Conſtruftion 2c —b+ yrhjeivaſdlv'd iato- Proyortionals, gives c: 4::6b.u: 
So that to find the Valye i bs bathe fauryh. Progortiopab - 
F. I. The Nomber of, Di imenſiags in 


Denominator by one, becaufee 
Cube, &c.) > AdER-S JC 


L- / | For 
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33 Of Quadratic ConftruTions. 
; F _ bk - wn FOI7OT — wm. 0 
« | For Inſtance, If E=z7o then z =" 5 if 2 = my then & == Tra ® If = 
Im Hs Imdi1 1h 
te? then & _ nv . on : ; | 
6. 2. Letthis Equation be propos d, z = take anyQuantity,ſuppoſe mz in the | 


þ a . . nc 1 4 ; = ne: 
place of — then Is & =—>» which is the firf Form. Again, let LE” 


L ma 4 . . oo | 
rake m = LA and n= _ then is z = —— of the firſt Formy?tis the ſame if a Simple 


L X . . __ *bcdeſg #b — c4 — ef 
Fquation was ſtill more involved.Suppoſe =58J}.} take 5- =Þ  =t&S =, 


then is [9 —* Again, = | 

F 6. 3. Lt this Equation be propor'd. £ ==, take m=b-þc, thenis = 2 
Again, z === ſince any Reftangle may be chang'd into another of the ſame _ 
Value, one of the Sides being given ; inſtead of « b take a Rectangle; whoſe one 
Side ſhall be either ord; thus c. 4::b.y, then = c, and y= =, whence 
we have this new Equation L === then again taking y + d=m, 2 == of 


the firſt Form. If there are many Members of the Numerator, reduce them one 
by one ; if they be of ſeveral Dimenfions, make 'them of the ſame by the Multi- 
plication of Unity (d) or its Powers into them : If they have different Denami- 
nators, reduce them to one, and then work as before ; in all which Reductions x, 
the Number ſougbr, will be a fourth Proportional here. 


_ 


' Of Quadratic C onſirultions. 


; LL Quadraticks will fall under ſome one of theſe four Forms, or what is 
very readily deducible from them. (1:) xx==dd. (2.) xxbx=dd 
(3.) xx—bx=dd. (4) xx—bx=—dd. : | 

And when reduc'd, (1.) x =y/dd=d. (2.) x =Vdl +> — LY (3.). 8: 


1 304 65 OS SL wn | E 
=Vdd+ ++: G) $=/=>— dQ +=. 7 


S. 1. If the firſt, there's no need of any conſtru- 
Ction for x ==; if xx = bd, here its evident that 
- is a _ En betwixt b 

.&::x.4: Whence b4= xx as before. Deſcribe 
Circle, whoſe Diameter et be b-þ 4 as one Line, ond 
at their point of - meeting ere&t a Perpendicular 


ſought, which is a mean proportional betwixt b and © 


>, (by 13.e6.) ETD 
6. 2. Let the ſecond Caſe be propos'd, x=v/dl + = 


at right Angles eret <& and 36; the Squares of which 


1 


(by 47-61.) arecqual to that of the &h bemſe =ddþ=, 
the Rook of which leflea'd by 46, gives x fought; - * | 


Of Cubic, Quadratic, &c. Equations; - 


The third Caſe is x= Ja += = += , which 


differs not from the laft, ſave a that £ b is 
not taken out of the Fiypetbenuſe, but added 
thereto to make up the Valne of x ſought. 


Im fourth and laſt Caſe I,x=v—- — d4 + A 
— dd, is a Rectangle made by the Multipli- 


nd of 6b J-dx3b— 4, deſcribe a Circle 
whoſe Radius ſhall be*b; to which add din the 
ſameLine,and from 4 b ſubdutt « as in the Figure, 
then is the Perpendicular ' -which. ſtands on the 
meeting of 3b + «, and + 6— 4, a mean Pro- 

jional betwixt them and the Square there- 
of, is equal to their Rectangle; to the Root of 
which ( thar is the Perpendicular it ſelf) if *6 
| be added in one Line, it gives the Value of «x 


ſought. | \.* 
tas redall en6t thethree a! Forms I hall eve 
" one perplex'd Inſtance for all z xx4- x= d= a= =, take dn=44; then 


pang gti or er qe acncnr' then is >= dd— a 


then alſo pda ont 
Yet again, take = ando == < 


? "» 9 7 4—w=ck— = 
CS then is & — #0= at — dg, andif bbe afſun'd for kg, 

Y> Take mean proportional betwixt d and b : Suppoſe 1, then 4=1, then 
will d1— 44— 5 — =4, thenalſois xx 4-x = Ul, which wasto be done. 


Thu that winds firindev cd the Praftice of Geometrical Conſtruttions, may 
conſult Onghrred's Clavisr, and De Cartes Geometry, t 


As for the Conſtrution of Cubic, Biquadratic, and higher 10ns, *tis neceſ- 
een ror underſtand Conis Sedions, therefore I omit that as to my Pur- 
SO: 


_—_ . , OY 094 ; 4 4. —— nw 
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Of Cubic, Biquadratic, and higher Equations. 


Ti nation of a Cubic Equatio is the ſame with that of an ad: 
AE Origination Ex, Gr. 2 | 
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Of Cubic, Biquadratic, &c. Equations. 


Thenis X — & —=© 
Wo FA=ﬀ=D 
X—CC—O 


 axx—axx ax ' TT 
; — bXX + 4cXx | . 


— CXX | 


bex — bed = 0,*". 


40 
1. Put x — 4 

Ho 

X =C 


POR) 
CE —_ 


Thenis x — 4=0 
* xX—b=o 
x -c=0 
XXX — 4xx + abx 
— OXXxX — 4cx 


+ 6xx — bex + bed = 0, 


Then is x + 4=0 
x+b—=0 
X=-+6c : | X— £,q=O© x4 
XXX -þ axx {| abx ; 


& 
RG 


- PXX — AX 


— xx — bex — bed =. 4 ; 


| omit the laſt Caſe, where, «, b, c, arc all N egative, which is impraQicable. £ / 


1. After the ſame manner any Biquadratic, Cubiquadratic, or a, os Equation 
may be deriv'd, where there will be;always ſo many Values of the unknown Quay | 
tity, as is the Index of the higheft Power, ſometives Poſitive, ſometimes Negative, 
ſometimes Imaginary, and ſometimes Mix?d. | TE nl 

2- The Coefficient of the ſecond Term, is the Sum of all the Roots. under cons * 
trar 1% TY raed 

3 5 'The Coefficient of the third Term, is the Rettapgles of. all the Roots. | 
many ways as they can'be taken, viz. three in a Cube, four in Biquadrate, 
&c. The Coefficient of the fourth Term, if we proceed to Biquadrates, :Cubl 
quadrates, &c. is the Sum of all the Solids of the Roots, ſo many ways as they _ 
can be taken. The Coefficient of the fifth Term will be'the Sum of all the Sarfolids 
of the Roots, ' ſo many ways as they can be taken 3 and io on ad wpuuay. . Laſtly, 
The Abſolute known Number in the Square, is the ReCtangle of the two, Romy 
is the Cube, the Solid of the three Roots z, in the Biquadrate, the Sur+ſolid of the - 
our Roots, &c. | nn Pon jo 

4- When the Coefficients are mix'd, if the Sum of the Negative” Roors *takenl 
together, is equal to the Sum of the Poſitive, the ſecond Term is deſtroy;d:in; that 
Equation : Alſo if the ReCtangles of the Negative Roots, are equal ig..1be.'Red;. . 
angles of the Poſitive, the third Term will be deſtroy*d ; | and ſoon. © + E 
_ As for the Determination of the tity of Roots in a Cubic E 
higher if need be, viz. how many Poſitive, and-how many Negative. Re. 'Þ 
we need not follow Mr. Harriot's Method, which is very much perplex _ 
deriving variety of Caſes, as by his Reciprocals, his parting a Simple Quantity into 
the Form of a Binomial, &c, All the fixteen Caſes in Cubics (for ſomany 1 find) 
are very cafily and naturally deriveds only-from the dilierent Combinations of cbe 
Values of the Coefficients in the three preceding Originations. 


- 1 ſhall give one Exqmple of my Method, by which all the reſt wil bo evidpgt : Let | 
the Caſe be reathamnd he « Confer arifhs from ts Pate bes and 


one Negative. | 

From the differgat Combinations of x = x—4=o:-- 
the Coefficients in this Example, there == , Ea Wong £ 
__ _ * e- fixteen Caſes in x =-=c ' x+c=0 

ubics e ſecond or third T ny 
DE 5 5 

4 taken together - be either: NT On. 

greater or leſſer than & XS 


- 4a” 2x aa 


2. Caſe, ] 
3 Gl Tit, frrthar = te 


- 


Of Crbic Equations.” 


4.1 


(for ſhould they be equal, the 2d Term would be deſtroy'sd) then by expreſſing the 


Coefficient of the ſecond Term in one Letter : 


Pp there can be only two 


Alternations according as the two Poſitive Roots, or the one Negative prevails; 


viz.'—p, or | p. - 


| For the Coefficients of the third Term : Suppoſe either greater, equal, or leſ- 
ſer than a +6. Firſt,-If cr be greater than « -j-b, «e and bc together will be 
greater than «#, becauſe be by iz ſelf is greater than ab. (2.) If c-be equal to 
# -|-b, as + bc will be greater than «b, becauſe «c ir ſelf is greater than «b, which 


two are but one Caſe. - Again, ft 
either great or little, If c be m 


fing c leſſer - than a 4-6, the Defect will bs 
eratcly beſs thas «4 


b, then ca +'>< may 


be taken greater than «#, which! is a ſecond Alternation. Laſtly, If c be raken ve- 
ry little, ce + c may be leſſer that ab; which is the third Akeroation, and all that 
'exn be made in the Coefficients of the third Term. | 

Add theſe three Alrernations to the two firſt made by the Cocfhcients of the 
ſecond Term, and ler q ſtand for the Toral of the laſt Coefficients, and they will 


ariſe thus. 


£xx — pxxt For the firſt Alter- 
XXX þ= pxXx nation. | 


For the Second, Xxx — pxx bT < — abc = 0: 


For the Third, 


xxx: + pxx | —qz—4c=0. 


" ' From ſuch different Alternations, and Values of all the Coefficients ,of every 
Term in any Equation, there's a Neceſliry that ſo often as + follows +, or — 
follows —, ( all the Teritts being put over0 one Side ) fo many are the Negative 
Roots; and ſo often as-+- follows —, or the contrary, fo rhany are the-Poſitive 


vations, (1 mean of real Ones). | - 
Qualities of tbe Roogs. of at the 
; Son wigteY 3 


Roots in any E 
Uport theſe 


2. Cafe, 7 1. axx—pre-rar—=+r : 


. derations 1 determine the 
Caſes in the three preceding Gimeſes, as follows. 


Al 


ia. 


« f, * 
PI I WY 


the Roots are Pofitlve: 


\ 2. XXX=px3—qx=m Þ 
2. Cafe, «$3. xxX—prxq=-r | [ 


/ 4. XXX PHX=aqy—=—# jp 


The ewo Poſitives prevail, and rhe Ne- 
gative is moderately big. | 
The two Poſitives prevail, and the Ne- 

gative is very ſittall. 
than the two 


The Negative is greater 
Politives. — 


\ $- xxx-{pxu—gu==þ+ 
) 6. xxx-prx4qz=+r þ 


3. Caſe, 


J. XXX—PXX—qx =+r 


The two Negatives prevall, and the Po- 
ſitive is moderate. - * 
The two Negatives Þ! , and the Po- 
_ fitive is very ſt : 
The Poſitive is greater than the two Ne- 


 gatives. : 


8. XXX——PeX == 1 
9. XXX-TxXx # =——r 


c 


Two Poſitives greater than oneNeg 


oneNegatire: 
One Negative Root and two Imaginary, 


ll. Xxx—pxx $ = 


Two Negatives greater than onePoſitive. 
One Poſitive Root and-two Imaginary. 


I 2. XXX 3* | 9x =r 1 


2: Caſts {rg ann hn gre. 


.Oge Þ 
- 
: TwoPo 
a _*> a ator xt EE IE EET 


N 


I” 4 


Root and two Imaginary. 


Mr Anty 


. . F 


| — }ZXXx--Y), 


4: . Of diſſolving Compound Equations. 


e> Note, That if in the 13th or 14th Forms, if + p* be greater than - 99, the 
two Poſitive Roots in the firſt, and the two Negative Roots in the laſt will be Img- 
mary. - ; 
: From the three preceding Caſes only, may alſo be deriv d the 46 different Com- 
binations in Biquadratics, and alſo of yet higher Equations , but this would be a+ * 
Buſineſs of 'greater Labour than Uſe, and therefore I onur it. FS 
[ ſhall alſo paſs over the Method of reſolving theſe Cubics as deliver'd by Car- 


dan, becauſe his Rules reach not all Caſes as where the Root is under Unity : Or up- 


| on ſuppoſition they did, what a tedious Operation ( after that of taking away the 


ſecond Term ) would it amount to, eſpecially if the Root ſought were irrational ? 
We muſt extraft two Squares and. two Cubes, before we can arrive to what we 
want. Burt for ſuch as are in love with this Method, I ſhall barely ſet down the 


Theorems for them as follows, reſerving a full Reſolution of them, (and higher Equa- 


tions,) till we come to the caſier Methods of infimice Approximations. 


xX* * + qx =-þr. Root.x = (3) ri irragyg — VG3>ii ering 

x * — qx =, Root.x =v/( 3) river = ESE 4irvarr="oq 

X* * — qx =—7, Root.x=-v(3)ir+vArr— 19) — VG) roving 
x" * + qu=—r. Rootx=-v(3)97+v ar+in ef + G)-wrivarre ing 


<—— — — 
| x <— 
— 
o 


Of diſſolving Compound Equations. 


A. 


ROM the Origination of Compounquations, we have a Method of diſ- 
ſolving them again, ( if by ary means we can diſcover any of the Roots ) 
viz. by depreſſing a Biquadratic to a Cubic, a. Cubic to a Quadratic, a 
Quadratic to a Lateral. For Inſtance, Let the following Quadratic xx—5x=6, 


be generated from the Roots 2 and 3. 
J= X2= _ * 
x=3 Xx—3=0: : Suppoſe I had by ſome means dif 
XX—2X Covered that one of the Roots or Va-, 
—2x—6 £ lues of x was 2, then the other would 


be found by Diyiſion, as in the Opera- 
tion. Imagine the ſame in Equations 


TT OE X— 3=0 
more Compound. 


XX— 2X 


— _—— 


—zx—6 
—3xX—6 


i 
—_—_—__———— 


_—_ 


To find all the Roots of a Cubic Equation. 


Uppoſe in a Cubic Equation, whoſe ſecond Term is taken away, I have oc- 
& caſion for all che Roots put 2x for the Sum of the two, wherder Poſitive or 


Negative, 2y their ence, z 2x will alſo be the third, whether Negative 


or Poſitive, becaule it muſt be equal td the other two,' or -the ſecand:Term could 


not be deſtroy'd ; then is x þ- y the greater Root of the two. « — 
Let the three Roots be m uply'd with their own Signs, Done GR Es 
can be taken to form a Coefficient equal to that of the third Term, and there ariſes 


\ 
\ Let 


DS ag HED 


To find all the Roots of a Gabe Eetghes 43 


1 ax dan} eb 4 Z2L — Þ,=—q} Then from the Combinations 

; 7 62 P! Pe ELL — PE =-|-q of the Coefficients of the 
third Term, we have this Equation, — 3ZXX — =p, or 3xx + y= P, or 
p— 3xx =, or y= vp—3xx = 7 the Difference of the two Roots. So that 
having the greateſt, whether Negative or Poſitive, given or found firſt ; and by 
conſequence the Sum, or half the Sum of the other two, all the three are given at 
once by the preceding Theorem ; only we are to remember, that 2x is equal to 
z, and by equivalent Subſtitution y = /p—12zeg. Ex.$ZZ—PL=-6,0l222—73= 
Let the ——_ Negative z (=to the other two Poſitive) be given oe foand,. = | 


Suppoſe 3 ; then is 1z+yp— 12z, the greaterd oor and iz-yp-izz, the 
I : : 


Poſitive, . _ | | | 
leſſer 4 Negtchos, viz. 13 + V7—}9=t. 5+.5=2the greater +ooevd 


Poſiti > 
and 1.5-.5=1 the leſſer wanities [ And hence alſo we have another Deter- 


mination of Imaginary Roots, viz, when theſe Theorems, or one of them, infer 
an Impoſlibility. 

But if no Term be wanting, as in this Equation, zzz—pzz—qzz=-—r, where 
there are two Poſitive Roots, and one Negative moderately big; let 2x be the 
Sum of the Poſitive, 2y their Difference ;, then is x + y the greater Poſitive, x — y 
the Leſſer, and 2x — p the third Negative ; as is evident from the Nature of the 
Coefficients 1n the ſecond Term ; whence 2x —p = x, or ma =X, 

Let the Roots, with their proper Signs, be multiply*d, ſo many ways 2s the 
can be taken, and- their Difference equated to the Coefficient of the third Term, 
viz, — q, and then there will ariſe —3xx— yy-+2px=—9, or 2px+9q—3xx=yy, 


or =/2px+4— ZxX but x was found before equal to = = being the Nega- 


tive Root, which ſubſtituted eqivalently, gives y = + vVpp+49—3z4—a2px : 
Whence as before, 5vpp+44—322—2pz+e+p equal to the greater. Poſitive,” 
2 


and ivpp+49—3z2-2p2-2-p, equal to the leſſer Poſitive : But this ſuppoſes « 


the Negative or ſingle Root firſt found. The like will ſerve for all the reſt of the 
Caſes, relation being had to the Signs of the Roots in forming the Theorem, the 
ſingle Root being firſt found out, and the Sum and Difference of the other two, 
whether Poſitive or. Negative, being call'd 2x, '2y3 but if all the Roots be Poſi- 
tive, let 2x be the Stim of the leſſer, 2y their Diffrence, and let the greateſt be 
2x+p. Hence alſo in Cubic Equations having all the Terms, we have a Method 
for determining imaginary Roots, viz. when the preceding Theorems, or one of 
them infer an Impoſlibility. | RS 


Of I ncreaſing and Decreaſing the Value of an unknow 
Equation without aeſtroying it. 


Uppoſe I wont double this Quadratic xx--bx==d; Multiply. each Term by a 
Series of Proportionals, beginning with Unity, whoſe ſcand Term is 2. 
Thus, 14xx--2xbx==qx4, which deſtroys the Equations reſtore it again by 

2 backward Multiplication of the ſame Proportionals qzrxxx+-2x2xbx=rx4xd; 
Inſtead of x take” another unknown” Quantity» y, ſuppoſed equal to 2x, then 1s 
xx=+4yy: And there reſults another -Equation,. which compar d with the firſt, 
ſatisfies the Demand, viz. 4x1%xx+2x2xbx=1X " RE I 6 
»+a2by = "I; if 


nn 


44 of Increaſing &- Decreaſing the Valne of Equations. 


ou'd have an Equation which ſhall be 7 of this Cubic zxx-bexHex=d, 
ion by a Series of Proportionats beginning with 1, whoſe ſecond Term is TY 
and put y for ; x, then by, the preceding Method we ſhall have this new Equation, 
ywy+;y+ cj—1,4. Or more generally thus, put 4 for any N omber,, Integer, 
or Fraction, and reaſſnme the preceding Equation, 3 xxx + bxx + cx ==, thettis 
where the Value of y to x, Is asS4To 1. yy, abyy-aacy—aaad, 


The Uſes of this Artifice are very great ; ſome of which are theſe. 
Uſe 1. To free an Equation from Frattions, Suppoſe xx + 2bg = &, OD 
y=3x, we have y-+ by= 94. ,Azain, ſuppoſe this Equation was propos d, 


: : b WR” EPs £ 
xxx + - xx—=4; that 13, xxx + —xx + ox = 4; putting y = 4x, - we have 


yy + by £ = aaad. | 
Uſe 2. To take away the ſecond Term in any Equation. Suppoſe xx + 'bx=&d, 
ty —b=x | | | 
Then is y—by+;bb=xx} _ , By the ſame Method the ſecond Term in a Cy- 
and . . +y—'ibb=bxf © bic may be deſtroyd; only remember thax 
5 br Ty / 3+ 7; the Coefficient in the Square, y* + the 
I 0 TS \ Coefficient in the Cube y*®;, the Coefh- 
cient in the Biquadrate, &c. muſt be taken with the contrary Sign to the ſe- 
cond Term ; for if the ſame Sign be taken, the ſecond Term will doubled not taken 
away. | 
Uſe 3. To take away all the Coefficients in « Cubic Equation, Which 1 think has not 
yet been done by any one; and perhaps othets tnay make better nſe. of ir than f 
can at preſent. Suppoſe the ſecond Term in a Cubic Equation taken away,' or elſe 


that this is given 'xxx + bx =4, aſſume y=x/J", (57, bring a mean Propor- 


tional betwixt + and Unity )Jz Then multiply by a term of continual Propor- ] 
flonals in that Series as before; and inſtead of xxx {-bx=d, we have - 


rare pol pe=M/ that is by equivalent Subſtitution yy - $57 N 


In all the preceding Caſes, as ſoon as the Valve of y is found, the Valve of & is 
' alſodiſcoyer'd, y being always taken in ſome certain Proportion to x, | 


) SY » 


_—  Þ 


Loma > 


| Of the Punttion of AtfeBted Equations, _ 


| | E T a Biquadrate be made from the Binomial 
former G eneſis of Powers, and it will ariſe to this, 


xxxx + abxxx+ 6bbxx + abbhx 4- bhbb — Po. Again, let a Bi _ 
 dratic be found from ſeveral different Valus of X, Ov, M4 " m 


7. 


— 


x-F-4ZP, according to the 


Xxxx==borxxabbuxx 

3» — = 
—6 =0© | we have xx+-cdxx—bcdx 

NX— d=0 this Genefiz, _— rink y-"wdſer> *> 


ME a —Oefxx x C 


% tin 


Difxx—cdfx{bedf=0. . 3 
Now eonfoutding the Avmigtnel Coefficients, — —_w_ 
and putring them all into vue, we- X* == 91x BIN n= ppp == So 0 
I STL FIST, an OT EEg In 


% 


CY 
- 
ix 


of the PhniShiion of AdfeBted Eadie 45 


| In this and the preceding Genefir, ( from one Value of x, pmitting the diſtioQi- 
on of the Uncie) ?tis evident that the Coefficients encreaſe in their Power, as the 
higheſt unknown Term decreaſes, and that the laft abſolute brown Quantity js. of the 
ſame Power as the Firſt. - Imagine the ſame under erent. alſo if one or 
' more of the Terms be intercepted or loſt, the r ng will yet keep thieir Places. 
Hence in Numer al E "ory ru, ſuppole xxxx + 3x! + + 125X= 1000, the 
Coefficients are fiſt Lateral, br {a crmt then able, Ec. and is no watter 
whether they are e N Squares, are. 


| £7 eſtan bd afiieeYy war + ane 

( therefore it ſelf aRoor); andif Cub'd, (fo bigheſt 
join'd to, or irs degree of Adfeftion ) hy Bond's lohan) which ' my 
by it ſelf, becomes w* Def Ae Re 2 by x36xM%). + 

Roof ES  Aﬀethio! mus mn, wv | 
ſelf, viz. w#, becomes « 

degree of Fay ones br is 


ors re Erbpee | 
2. If the ab en ea Hs NES 


will be of the ns eres of Can of tbe a of ſuch Codſſitient,” vir." Lewa, 
en be are, &c. 0 


if the AdfeHion be Lateral ; C__ 

For Inſtance, x*+3xxx reap if 1060 be divided b by 3; 
Quote is Cubic ; if by 1s, 'the is Quadratic; if by » tis Lateral.” { om 
hence then, and the preceding Nog ery | ' Pe 
Equation in order to its Extraction. 

It's evident from the Formavion 


125 with Ty En api 


Figure ia the Root, making 2in Cube, 

Let any Equation be propovd, the Square 3 inthe to its pointing 
any Coefficient xxx—xx==136494880.. From the | 
is Cube, becauſe fo is the higheſt unknown. Term, | 


every third Figh re thus,) 186494 880- | \Buts ſince it alſo capgaipt in it. the Negation 
of xx, ther © imagine it alſo pointed as a Square, thus, 186494880, but with 
the ſame Number of Points, becauſe xxx | is = OT CORO in obo then 
+ i ſppaled iy be con GE Ex Oy 


© 
K 
# 


46 Of the Puntation of Adfetted Equations. 


For Inſtance, xxx*-| 24x = 5879143 723 that is, xxx1-00024xX=58791 4372. | 
Whence xxx | ox = 587, or xxx = 557. 7] 
3. Thethird, which is called a.Caſe of Amicipation, where ſome of the Coefig.  : 
ents run beyond their juſt Number of PunCtations, and this is much, more trouble. ) 
ſome than+cither of the former. - 
For Inſtance, Xxx + 433 + 376958x = 753922 3 which pointed as before, - +] 


would be xxx-|- 04xx + 376958x = = 75 3922 5 z or x + 3769X = 753,.. where 
X®=.15 whereas _Lis equal to 2 preciſely. The beſt Ex nt I can meet within 
ths, Gf the Figures have but one is that of Dr. Wal, who ſuppoſes . | 
the firſt Figure ariſing to be 1, 10, 100, 1900, fc. Or downwards, «1. .or _ 
* cor, &'c. And then having found by trial whether it lies betwixt 1 and 10, ar - 
10and 100, &c. He \takes the Medium 5, 59, &c- till he more rich Ke But 
this Expedient will alſo prove e fruitleſs for the ſecond Figure 6 | on 
be large : we have therefore but ane-way left us that Crs o An that is ig | 
comparable Method of a Converging Serces, lately diſcover'd by the ingepions- © | 
Mr, Reghſesz which though ic might be help'd: by Pundation, 25i9 the rwo pre- FT ; 
ceding Caſes, yet it has no abGlute Neceſſity of it, for by aſuming iv af Nomber 
af caſtre, ne matter how'far off the Truth, (3s to the pollibility of its accom- - 
Pliſhing the End) it will converge to it infinitely quicker than by any Eflays'or Txi- - | 
als whatever in the moſt perplex'd Anticiperions, therefore extreamly ready and 
eaſy. in the other Caſes. The further Uſes of it are beſt explain'd by Examples 5 
however | thought it neceſſary ro ſay ſawethiog of PunRations here, having occa- 
fioh ro uſe them hereafter, becauſe Mr, Repbſon bas not-done it in his excellens Se 
bur only refer'd to Viera, Ovghtred, &c. which perhaps every one has not at © 
hay , or can't read them in Latin, But Mr: Rapb/on's Robes was not Repeti- 
'or r a troubling himſelf with what was requibte to be known before he copld 
cnaugh, that his Reader was not ignorant of 
fore bjm io 4þe: don Nameroſa of the a- 


of | Infinite Se Rr 
yerging 'Scries fir al ; ol Aopthd Equation whar- 
ever. T 

Lat any Eqaaionbe prop Ry rr "I 


7, Put (a krown Gan) 
The is gs of Fa | 


"4%. ”_ 
ah SLAG eng and — -2- an unknown. 
3- Patq=p+ LD, and—=-2, then is is #%=q—z. Then alſo is 
49— 29 += wen ) a3 and TA Tranſpoſition and Diviſion 24 before 
= +8 Dut #22 q— by Polition'y Ergo, a=q +I — S 
wherethe known q +, erideatiy lob thay. hs rar kao Quan 6 


ws feta 
4. Put. 


ws Of Infinite Approxemations. ; 47 
4 Putr = +5 and —y=— 3; ; and: by the ſame Method of procedure 


we ſhall have x= 7+ ZZ ae ban Qin hich are 90 rex 
ſtiff decreas'd. 


q- Put s==r + — and —@=— = , and by alike repeated Proces ture wil 


a—1$ - aw 


ariſe x= Frey hn =O which laſt — = wit be ſo very ſmall, that we need 


ke no ſubdution for it, if the Value of be not Fi 
* ſufficient for Practi «be ethers 45 pero 
Hece then by colleinth mhal together we hae this Gere _ ; 
1+ DES 49+ DF (=r) += (=5) 3+ == * prexind;, or 


according to Mr. Repbſon's Method, p -- 2 only, repeated at pleaſure is equal . 
to x, where the Value of p always changes at every every Operation ;-and the Value of 
8 is firſt 1 Pantation, then 2, then 4, then 8,' chen 16, and ſo 0n afar as any oge 
pleaſes.to proſecute it, from the ſame Conſiderations which-I Ts darn 
ceding Series for ExtraQiion of Square Roots. - © 


Exam. 2. Let this adfetted Quadratic be p 
1. Put x=p+y3 DO BEPLr 


=, or which is the fame ein, 5 ==> 


9=r+ 7, be IF By the* fame Procedure repent at 


gs” we pot this ala 41D 


ares B+: : fo We. ae 
3þ*+20p46 , 300% Now putting 9 ; 
fore, and — » for all that's unknown, end fo repeating the fps ProceS wheres 
rily, we ſhall have this Series; | 
e+ LID (=9) += 


And ſoon-in all eter (nach 
are afſefted with the Powers of the unknown afſuw'd 
thereby driving forward and — _ anrvete 
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45 Of Infinite A pproximations. 


j is'know for Truth it ff FL 

| t may ſafely be rejected, and what is-known taken if, 
ON hteaſaſney ghar 4g remembring alſo, 'tbat all the Trnen the yr 
cients, as alſo the laſt abſolute kyown Number change» ſo long as the PunCtations ts 
but no longer, though the Value of the aſſum'd Quantity will ever converge a 


y 1-4 [ proceed to Examples, 1 ſhall give the Series for the four Caſes in Qua- 


dratics, as alſo the fourteen uſeful Caſes in Cubics, leaving others to calculate higher 
as they have occaſion. | | 


to. 


| 


The four Quadratic Series. «. xx 4 bxx=s [=IMNe Lp 
* 3p+26XF 
*= e+bp-pp NP þ 


e=p-b X ? 6. —DX XC == P 
t. x-þbx m=ec | (3 —+P xxx—b BCE. | 


""* 
Y b a 6 . _ - EP ah " = ew - ants hs 
, c SS 
N IF SO ed . Pau ws! 4-1 "9h 2 
” " 2 ts oy os RE 
ns wb er 6 of PIE was 2+ a 0 » OI " 
HUB: be er Dh ec fronting on b ——_ 
O77 6 A TE " _ * 
< P py "30s $42 Shin, hs BN eL <> 
: Woe ll 
X 
th, 
. p—— =" 


SUI RL AGRI RIPE TY rea CECAR AND is 
hi \ x. 
__ —_ ons OI EEL I I row epy ns 


— 
__ e+pp-ip RP 
| e+b-pX p Lew | xX=qc {X— [mans = "EEO. 
2. xx—bx=c Ew" + 7-—xxx--bx RPE | 
IS Cs | «—pp— bye R? 
cþp-bXPp | 3+ bx 46x 2 OY + 
3.—xx-+bx=c | X—= nb 8. x +bx +6 a BE c+3p+23Þ 2 | 
— 2h aus ._ d&thrre Nt 
1 x=Zbp ebxx+cx=d|X— InP 
4... XX<Cc | _—_ . 4 9. X c+3p-20 XK? 


The fourteen Cubic Serves. 


| | | |. nx, | 
10. x+hxx-ex=d|*— 5 r+ab x 1s 


1 


cthrmexg gy | 
: | bp i. x-bxx-ex=d| rs 
xx=e _ 5p nknngt 


E & ; Lo | — Be q ; — K 
xxx ex =d x= Xo +p 12.-X*+bxx4cx=d 
. 3766 


3. xxx—bx=d x=E NW 13.=x\4hxx+cx=d 


dip—cX p — 


4.—xXxx | cx =d|X= 55 no hrxexd 


p- 
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No one that underſtands how to convert a Literal Theorem into a Numeral Ope- 1} 


igh Gy ra yan 
pogo Adfetted Quadratic be propes x=9 
| 'd, xx--587x=987459, and let the Va- 
lue of x be found to five or fix Places redone 12 which i the fame thing as. tO 
find the Value of x (if Rational) mhers the «lſelve hwyws Nuewicy ariſes to 
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Of Infinite A Pproximations, 


Let b= 587, and 4=987459. ofa aca 
After Punctation we have firſt xx FxX=98 mY Fc 07 987459 
—_— 5$8x=9837 4 
30), xx-+-587x=987459 ._ 
| Alſo Ss next ma laſtly l=$5879. - , _d—pp—bp | ; 


Soha * IL-1 urther proſecuted, ; —_ > 
add Ciphers at a if freer profecd, /Ores=E * ws \ Theor. 2 
preceding Rules: - 2+ | 
An Operation according to the bf Theorem. 
$5? | 95 —=4 | * [7461= 556516 
— '64 : 437 902z 
"7 : -994418 
—104 987459 
21 JE ; 4 F492 J-6459(=3-34 | 
+746.00 
LS an | 742.66=p# 
28 3=6084=pp 742.66] 3=551543-8756 | 
4524=bp 435941.42_ 
2: ES: 487459 , 
156Y-734(G 207282\=26.2456 012689 
of Le + - " 45 « 
ws. 4a 743164751 1= ought 


4. at... 


i Wy a 


In EX1 nd L E. 
PUT xxx—2x= x, or xxx — by =; 
Here's no need of any PunCtations in this Example - 
— 5 — Theorma= IL 1, 
9 5 1892=pþc 


== =. 19741 550536=P 
*Y of -1 It. __—- 


-9.261=P | | 
I1.23 gs —DOJ4 
2.1 


keg=d.1- En [- I 
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0f Infinite Approximations. 
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i WM. EXAMPLE. 
425% þ 
© i! XXY. nx $729x=560783 dls Þ 2 A 
L xxx+bxx {- cx —= d | A 
| | (1 x'þ7x*þ$9x=560. (2) wb 14x +87195=gcep83 ” 
_ 1138 Cn) b=9." "ET WW | ip —b—p = 
3 ; wad tn —7 4: Theor. '4 
"| Z ge: "bop balp 4+. 
Wil! 2 7 ca on res -- 
1x + — i Theor. x= —————+p., 
ill (1) 4=570. (2) Re eta 'c43pÞ2bup 
An Operation 7 to the ſecond Theorem. of 
116==pp 12034p "T3069, 4p 
. 1 28=pp | 118729=c | 18729... =6 
187—=cp vio | T3444 13444 Total. ' —13519.1104 
—-131 Total HD Mult.by 41.48=p 
4—7P - 3444 Profduces-560772.699392 
4 La. -» —g0o7ts =o 
560=— oo 0405-0 SG SI204p . A , 16.300608 
[UF HG | | $60783==4 Y 
+4 =p% DErc * 4F-- 
X EY Ws 1 "7" PE ER Re rene" ARTS - 
SI T8: 41 49 Fac 
A 36 3 pn ap rr wc Co TO | 
41 48=p? ad : TEE TOR, © ” * 
of The 7 fought. | S ; 
oe IIS 3s ings W.EX AMPLE |  __ on 
| ereber ® Gant a lO I55XX == 10000: it. 
[nro_e x + x, 5 tt ; 
gp 
ln = pp » Theor, x= = p SR —P. 
a+ ZLEL ang i ny 
- -3125=P* X-2059. ogy i | 
—2 5oo=ep' —1946.72 =cP En 9 
-4375=bp* —31342192 =bp* _ 
_ =3875=ap" —3279.8 =p 
=13357 — 10420. 36896 | 
| Tocco +L0006 - > 7 \- FA 
{ [T7 0M 76597 42056" 4 $055 
—=— =; —4. 6p 
—=4.6—p & —2725- 408= \ . You _—— e, 
-3500=ah ET 4545 prop 
—1550= 052238.728=5p* 
—312 ws _ 1 269.600=3epp 
; mikeh ; as ea -7639.736 Divilor. 
=9575 Diviſor. V. EX- 


Ns In finits, Approximations. 
wt VET AMPEE. 
: } for the SeptifeCtion of ar Angle. 


-— q4p EEE, br 


ep 1p =3pp 

pa \ 
—> = Sep ; 2. Fe + 16120428 =94+p" "+a 
= 1.680448 == 7p* = 3dp.  \_ po = by 


$e373$3$2+ +5 + 0 + J. 7a 


; ; 
Ja Fl he "= A 7 
= A KENT [. T. 


Thear, 46 


— 


| Rh 237 
+ 23==p* 


+ 7:09794435 =5p*+bh 1, 
— 2.22283625 ==7Þ"= 34p; | 


4:875108[ a6: £7 5 p 3s 


|» 1.67037204325447 =4:9 my 
_= 4.6£45054401.. , =-cp'—bp 


+ Me erien = 
JE. a. ER 15. DEPT 


r 
- v.38 , 


2415=p* (9's 
7.11905 196957719 +1. Cor $445 56525544455 
+ 450923175 74650 — I. 6962 $62rorfog781 5625 

Pa nada a +. ones RTF FRPLHI 


xy 


5 | x ſought = _ 24171 —_—Y 
When the Powers nie high, anreogy anne the they are moſt convenient- 
ly manag'd by Logarithms. 

To ſhew the Univerſality of this Method, px - there bF is abſolute necellity - 
of PunCtations, or taking a Quantizy near the-T, tet rhere be taken a: Quan: 
tity never ſo diſtant from Truthy, it will at a few Operation converge to it 3 which 
is a great Convenience above all other Methods, 1 1g-which if, yop þe once out, you 
mult begin again 3 but in this an Error is but a pew Trial, and- yop are never out 
of the way, forif .yoy proſecute. that icror you wil find the ruth, : and; there- is 
no need of confidering the Occaſion of ity, f whe, tha 2s a Camian for the . .next 


Operation. ,One Example Cab 9 49s ; 
Let there be propos'd xx - LP as far of Truth as you pleaſe. 
Oy __—" p=b 


I ok gt 
The: n=" 


. d-d-pp* 


LRED 
or by, pb 


7 as £3 
63 = 


7 184 
- Ry ts, 
646 
'189 cory, > mat 
TS... 


MES nay 


63) "Fr 29s | 
126 


327 = 


384 * 
I 92A 


2304 
_ 646 


Orr, 


202 
930 


Moor 
\ 646 


fs. - 


200 


I 1 of 175, 4 Ta EE 
102 
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Theſe Examples I have borrowed out of Mr. Rephſon, where ſuch as pleaſe may : 
ſee great Variety ; But his Method is ſo natural, eaſy, and yet general, that half 
of theſe Examples would have given a very dyll Reader ſufficient InſtruQion in all 
Caſes that can happen, as well as a particular SatisfaCtion in partakivg the Bene- ' 
firs of ſuch an happy Diſcovery, which no doubt but future Ages will very grate. 


fully acknowledg. 
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E RRATA. 


Ape 1. $. 7. line 2. in Compounds, expunge #. 
Pag. 2. Parag, I. line 4. for 3ds, read 1344. 

Idem. Parag. IV. 1.7. for 5, read 5s. | 

Pag. 3: Parag. 4+ |. ul. for —«', read4—34. 

Pag. 4. Parag. 3. I. 11. for —&bd, read +&bd. . 

dem. 1. 12, for cb, read bb, and for —c'bd, read -|e*bd. * 

Pag. 6. L. 1. 1. 3. expunge Corll, id. and prefix it to Lemmall. 

Idem. SF. I[I. 1. 2. betwixt therefore and divide, inſert aftualy. 

Idem. $. V. 1. penult. for d-þe, read dd-þe. : 

Pag. 7. $. VII. 1. 6. betwixt «c and bb, inſert a Point. 

dem. $. VIII. 1. 6. for b twice, read 6 twice. 

Pag, 8. Parag. wlt. 1. 9. for eatn, read aaatn. 

Idem. F. 11. 1. alt. for boddr, read 6cdar, 

Pay. 1G. In the Line expreſſing the Root, for «& b, read b & 4. 4 

Idem. Inthe : "eh the Cube, for «« mend ab, and in the next Cell underneath E 

write bba. | 1 

Idem. Inthe Figure of the Biqyadrate, mend Biquaar. "ER 

Idem. $. IV. «i. for quadratimgjread gradatim, | 10 

Pag. 11. L. r. for 26121}, rea@'6212]?. 1 

Idem. $. V. 1: 6; betwixt bave and 4%, ag inſert five. 

Idem. $. VI. 1.6. inſtead of 26, read 24)246, &c. 

Idem. Parag, 1. L 1. expunge the. 

'Pag. 12, I. 26. for 3357, read 337 F | 

Idem. 5s, VII. 1.7. expunge Squared after which, and inſert it after fuoce, 

Pag. 14. $.1X. 1. 18, 19, 20, expunge wholy. 

Pag. 15. Parag. 2. 1. 3. ſet 8 one place nearer to the right hand. 

Pag. 17. 1. perwie, for qq—10, read 994-10. | 

Idem. I. ale. for qq—100, read 9q—10. 

Pag, 18. In Diviten, the ſecond Line, for —10, read +109, 

Pag. 19. I. 3. for bx, read —bx. 

| Pag. 22. Peſt. $8. 1. lt. inftead of 44—xx, read 4 —=44—zx, Of, &c. 

Pag. 23. Yet. 13. the Queſt. is Univerſal for al Triangles whatever. 

Idem. @weſt, 14. after four, read or. 

Pag. 26. I. 1. expunge ly in immediately. 

BY 


Pag. 27. $. 4. l. 16 & 21. inſtead of Vo read PL 
o I 


Pag. 29. Parag. 3. |, wle. for imaginary Equation, read impratficable Equation. 

Pag. 30. Parag. 3. l. 2. forimeginary &r umpoſſible, read impratticahle Equation. 

Pag. 33- &. 1. 1.28. for vs read SL. | 
16 I 

*Pag. 35. 2. 1. 1.8. for cc--aa—bb, read ccþ-bb—ags. 

Pag. 36. ©. 2. 1.3. for CE and AB, read AE and DE. 


Idem. L16. inſtead of Ws a [ ws pe + 


Pag. 39- in the Title expunge '@nadratic, &c. ; 

Idem. in the laſt line but two, expunge Biquadr atic and higher. 
Pag. 40: in the Title, eng B «ic, Kc. 

Pag. 41. l.5 and 9.” for lefler, read lels. | 
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Numerical 
RECREATIONS. 
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CHA P. £ 
Of Digit, Article, Mixt , Square and Cube Niim- 


| bers; and ſome Obſervations,upon them. 


<O. paſs by: the Common Species and Rules of Arichmerich, both 
. Pulger and;Decimel, in Whole Numbers and Fraftions ; as alſo 
the Extra#ion of the , Square and Cwbe, Roots ; {ſuppoſing my 

' Reader to bealready acquainted with them ; I ſhall proceed to 
treat of ſomeother Numerice! Prattices, wherein the Properties and Pri- 
| wileges which ſome particular Nambers have over others; as alſo in the 
reſolving of ſeveral Enigmatical ueftions, to recreate the Spirits of the 


Ingenious Student in the. Art of Nambers : And I ſhall begin with the 
| Nine Digits, VIZ. 1, 2, 3, 4s 5» 6: 7». Os, 0.” | 


-- . ts Of the Dzgit 1. 


The Digit x hath a Property which no othtr Number hath beſides it 
ſelf ; for it neither Multiplieth nor Divideth, bur leaveth the. Number to 
be ſo Multiplied or Divided till the ſame: As if it were required to 
Multiply 365 by x, it will Rillbe but 365 : Alſo if you were to Davide 
365 by r, the Quotient will be the ſaine ; for x may be had 365 times in 
365 ; and 365 Unites that is multiplied by 1, maketh it no more rhan 
| 365: And from hence it alſo. followeth, that-if any Number be divided 

by 1, there will nothing remain, whereas Numbers divided by any other 

Digi are liable to. Nt eee Cn | 


; _..... II, Of the Digit 2. 

If you would multiply readily atiy number by the Digit 2, it. is but 
doubling of that number ; fo 365 being doubled makes 7 zo, which is 
equal to the Produtt of 365 mu'tiplied by 2. —— Allo; if you would 
divide any number by 2, it is but raking the half of thit number; ſo if 
7 30 were to be divided by 2, the Quotient will be 365, for the half of 
+ 730 Is 365. ——— But this Digit number 2 hath another Propane or 

Privilege above any other Digit, Article, or Mixt Namber ; for there 
is no other whole Number ro be found, which being added to it ſelf, -4 
3,1 A mu 
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LECREATIONS Þ@ 
multiplied in it ſelf, that ſhall produce. the lame number ; but 2 added 
to2, makech 4 for the Sum ; and 2. multiplied by 2, produceth 4 for 
the Product, which is alſo the Retangle or Square of 2- —— And 
it is moreover worth the taking notice of, That no Square Number, how 
large loever, can terminate or-end with the Dig + 


>T. of the Digit 3. 


If you would multiply any number by 3, to the given numberjaddihe 
double thereof*and the bo all be equal to th&*P oduct;; lo z65 mul. 
tiplied by 3, will be 1095 3 for the double of 365 is 730, to which 365 
being added, the Sum-is 1095 ; and ſo much would-365 multiplied.by 
3 produce. —— Allo, to divide any number by 3, take one wo 
thereof ; ſoone third par of 1095 is.369, ; which is equal to the Quo- 
tient, And with this Dipfit 3, no Square Number can terminate, 


R ws 
; . 1h 
. > 


CY 2 34. Of MeDigit 4. 
If y6i would rtiultiply ary number by 4, you miſk double the dupl; 


; cation thereof, and the Sum is the Product ;_ ſo the dquble of 365 s 


* 


730, whichgg0ubled is-r460, and thatis rhe Prbgyat of 365 wult) 

by 4 ; devith if you would divide'4ny number by'q, one, fourtli'part 

O_ is the Quotient 3" ſd. one fourtly part of 1460's 365, equal 80 the 
uotient. 7 py 27 i ai 
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@,- Of the Digit 5. hy pt 
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- If you would multiply any number by 5, add a Cypher to the given 
number, then the half of that number wi} beequat co che Prbdug;. 
ſo 365 multiplied by 5, will produce.1825 ; forif to 365 you add a Cy- 
pher, it makes it 3650, the half wheteof is 1825, equal to the Produ 
—— On, the contrary, if you would divide any number by 5, double: 
the number, and cut off the Jaſt figure towards the right hand, '( which 
will always be eithera 5 or a Cypher) and the remaiader ſhall be the 
Quotient, —— So if you wok divide 1825 by 5, the double of 18%; 
15 3650, from which cut off the o towards the right hand, 'and it leayts 
365, equal to the Quotient, ons oo gn Eh 


- "VE. Of DIC; 7 70 8 


If you would multiply any number by 6, add a Cypher to the giveth 
number, and take the half thereof, to which add the given number, the 
Sum ſhall be equalto the ProduQ of that number multiplied by 6 : 0 
if you would vir 365 by 6, a Cypher added to the given number 
makes it 3650, the half whereof is 1825, to which 365 ed. it my 
2190, equal to the Product of 365 multiplied by 6. —— Onthe cot- 
trary, To diviceany number by 6, take half the number, ore third pay 
of that half ſhall be the Quotient: So if you would divide '2199 by 6, 
ns 2190 is 1095, one third part whereof is 365, equal to the 

uotient, oe. 
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NUMERICAL. 
| Obſervation: 


C Between thele two laſt mentioned Dizits 5 and 6, there is a ſecret 
Property ; for it you multiply either of -them in themſelves, the 
numbers produced by ſuch multiplicationsſhall terminate-in them- 
ſelves; ſo 5 multiplied in-5, producerh 25 ; and 6 multiplied (in 6 
produceth 36, terminating in' themleiyes 5 and*6. -— Allo, it 
any greater numbers be multiplied by 5 or 6, they will continually 
rerminate or end in 5 ands ;. ſo 365 multiplied by 5, producerh 
1825, terminating in 5 ; and 186 multiplied by 6, produceth x 1 x5, 
terminating in 6. | Fa 


+, 


Il. Obſervation. 


C The number 6 hath another eminent'Property, for all irs aliquot 
parts are equal to himſelf; as his half Gwhich is73), his third 
( which is 2), and his ſixth ( which is 1 ), being added together, 
do make 6. And of Numbers that have thi: Property, there are bur 
10 to be found between Oxe, and One Mllion of Millions, which - 
are theſe exhibited in this ſollowing Scieme ; and: in theſe Num- 
bers you may obſerve an Order ; for | 
every of rhe Odd Places, as the I, E.-1-6 
III,'V, VII, and IX, do terminate | II {28 
in 6, whoſe half is 3, an Odd Nums |: +IH | 486 
ber ; and. the Even. Places, namely, ' .:+ | IV--| 8128 
the IT, IV, VI, and VII, 'do ter-! - V: [| 120816 
minate in 8, the half whereof is 4,-, ' VI | 2096128 
an even number. Andif you- will ., VII | 33550336 
farther proceed to find more of theſe _ _vIll| 5368 5452 
numbers, the 2crh, number having IX- 8589869056 
this qualification, will be this, - | X | 137438691328 


I5i11577451553768931 325, 
VII Of the Droit 7. 


If you would multiply any number by 7, add a Cypher to the given 
number, and take the balf thereof. to which half add the double ot rhe 
number given, the Sum of them ſhall be the Produft of the given num- 
ber multiplied by 7. -—— So if you would multiply 345 by 7, acd a 


. Cypher to it, and it makes 3650, the balf whereof is 1825, to which 


add 730, the doiible of 3&5 the given number. and the Sum will be 
2555, Which is rhe Product of 365 multiplied by 7. — On the con 
trary, if you would divide any number by 7. Double the num- 
ber given, and cur oF the laſt figure to the right hand ; then take the | 
ſeventh part of that number and doubleit, and ſubſtra@ ir from the for- 
mer number, the remainder ſhall be the Quotient. — So if you 
would divide 2555 by 7, that number doubled is 5110, from which cut 
off the Cypher to the right hand, and it is 51 x, one ſeventh part where- 
of is 73, the double whereof is 146, which ſubſtratted from 511, the 
remainder is 365, and that will be the Quotient of 2555 being divided 


by 7. And withchis Digit 7, no Square Number can terminate. 


| A 2 VIII. Of 


RECREATIONS 
VIII. Of the Digit 8. 


To multiply any number by 8, double the number given, and ſubſtng | 
that double Now ho given number, ( a Cypher being added to thegiven 
number ), that Remainder ſhall be the Produtt of the given number, 
multiplied by 8. So if you would ' multiply 365 by g, 
the double of 365 is 730, a Cypher added to 365 is 3650, from 
which ſubftrat the double of 365» namely , 730, and che remain. 
der will be 2920, the Produt of 365 multiplied by 8.——TIan like man. 
ner, if you would divide any number by 8, take half the number given 
ſucceſſively three times, the third half ſhall be the Quotient of the gj- 
ven number divided by 8. ———— So if 2920 were a number gi 
ven: to be divided by $8, the half of it is 1460, the half of that is 
730, and the half of that is 365 , which is the Quotient of 2920 
divided by 8. — And this Digit 8 hath another Property in ir, for 
no Square Number can terminate with 1t. 


IX. Of the Digit 9. 


To multiply any number by 9, add a Cypher to the given number, and - 
from that number ſubſtra& the given number, the Remainder ſhall be 
the Product. ——Soif you would multiply 365 by g, add a Cypherto _ 
it, it makes 3650, from which ſubſtralt 365, and the remainder will be 
3285, equal to the Produtt of 365 being multiplied by 9g. — Oathe 
contrary, if you would divide any number.by 9, take the third part of 
the given number twice ſucceſſively, the ſecond remainder ſhall be the - 
Quotient: —— Soif you would divide 3285 by 9, one third of 3285 
is 1095, and onethird of 1095, is 365, which is the Quotient of 3285 
divided by 9, 


IT. Obſervation. 


This Digit g hath a Privilege above all the other Digits ; for if you 
take any number, the Nines taken out of the groſs ſum of that num- 
ber, or of all the parts thereof ſeverally, the remaining Digit will be 
{tillthe ſame : Example ; In the number 36 there are 4 Nines contain- 
ed therein; and fo it. you multiply g by 4, it will produce 36 ; andif 
you take the Nines out of 36, they are four alſo. In like man- 
ner, if yu take the Nines out of this number 248, it is all one as 
if you ſhould take the Nines out of the ſimple figures 2, 4, and 8, 
which do:make 14, from which 9 being taken, there will remain the 
Digit 5 ; andallo if you divide 248 by 9, the Quotient will be 27, 

Which ſhews that there are 27 times 9 in 248, and the Digit 5 re- 
maining. 


X. How the Nine Digits may be diſpoſed in ſuch Order, that the Number 
15 ſballbe accounted in Rank, File, a»ud Diagonally, 32 times. 


In the Nine Digits there are Four Even, and Five Odd ; now if you 
et the four Even Digits, 2, 4, 6, and 8, at the four corners of a Square, 
and 5 ( which 1s the middlemolt of the five odd Digits ) in the Center 


or 


NUMERTICA L. 


. or middie of: the Square, as is done in the Margent 
then between every two even Digits put ſuch an odd 
Digit as ſhall make the number in that line both in 
Rank and File 15; asbetween 2 and 4, put. g, which 
rogether make 15, and ſo thereſt ; the which 9 Digits 
thus diſpoſed, 15 may be accounted i in Raxk, Fil:, and 


Diagonally, 32 times : Example; P 


In Rank, 


equal 2 Rank G : - equal Jak 
tor5. 3, 2. )5 7 3015. 
| F 7.3 


In File, 
I 


T3 
equal File}r 5 9gCequal 
| 2. 35 I 9$\to I5. 


4 56 
Diagonal 5 5 4( equal 
Siniſter, Y5 4 6( tO 15. 
(465 


IV. Obſervation. 
C There is a notable harmony between ſome Numbers, as particular ly 


in theſe two, 220and 284 : For the addition of the RE Parts of 
the one, do make up the Sum of the other : So. 


'- 


Q 


22. | | 
The Aliquot | The Aliquot wal 
Parts of 220 & Parts of 2844 4-2 


are are, \ 


Whoſe Jum is 220 


Whoſe Sum. is 284 
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XI. Of the Article Numbers, 1c, 100, 10c6. - 


If you would multiply any number by 10, 100, or 1coo, ec. iti. 
done by adding of ſo many Cyphers towards the right hand of the given 
number, as there are Cyphers in the Article number by which you are 


ro multiply : So 


(395 10 3650 


If youare to multiply PY by C100 gp rg 7642500 


96421 10009 96421000 


On the contrary, any number may be divided by an Article Number, 
by cutting off from the given number ſo many figures towards the right 
hand, as there are Cyphe#s in the Article Number by which you are to di- 


vide : 
7628 0 762.8 
If you would divideq 34086 p bySioo the Quotient will be&34c. z 
932C73 TO | 932. 
Andthe like of any other. : 
XI. Of the Numbers 11, 12, 13, 14, 15, 16, 17, 18, and 19, 


If you would multiply any number by any of theſe numbers that hath 
a Unite in the 'Tenth place, obſerve the method following, where you 
may ſer down the Product in one fingleline ; as in the Margent ; 


786 Let 786 be a number given tobe multiplied by r2 ; ſet 

12 themdownasin the Margent, and ſay, 'Two times 6 is 12; 

ſet down 2, and keep 1 in mind : ———Then, 2 times $ is 16, - 

9432 and rin mindis 17, and 8 over the x, is 23; fet down , 

and bear 21n mind : Then, 2 times 7 is 14, and 2 in: mind is 

16, and8 over x i524 : ſet down 4, and bear2 in mind ; which » add 

ro the laſt figure 7, it makes 9 ; ſo that 786 multiplied by x2, produ- 
ces 9432. And ſo of others ; as in Examples, + 


4264 60304 
16 29 7 


x 


68224 \ 1145776 


— 


% 
« 
« , 
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XII. Of Square, and Cube Numbers. 


| Ir is obſerved before, that no Square Number, can terminate in any 
of theſe four Digits 2, 3, 7, or 8 :” Notwithſtanding, there are many 


ſabrle Ptopernies 1n Square. Numbers : As, 


r. If from an Unite you do ſucceſſively add the next odd digit num- 
ber, the ſum of thoſe two Numbers ſhall produce Square Numbers : 
As, if to 1 you add 3, the next = ET EC 
odd nuctiber, the Sum. is 4, a E. 3} 
Square, Number; to which if 4 5 
you add 5, the next. odd Digit, + F 
it makes 9, a Square Number ; 16 F-7 W 
T0 which {7 you add 7, the-next For 5 25 and 11 þ makes 
odd Digit, 1t makes 16, a Square Z\ 'y | 
Number; and ſo on, as in this 140 15] 
little Table. | On: T4 - + > O08. 

: 1481 193 2100 3 


<_y 
A Square Number. 


2. If a Series of Eleven Square Numbers be orderly ſet ohe under 
another, the terminating figure of the firſt, and' the terminating _ 
of the laſt ſhall be the ſame.- And {o-if the terminating figure of- the 
firſt number be a Cypher, the ſecond ſhall be x, +] 
the third 4, the fourth 9; the fifth-6;-rhe frxth Hy en 
{ or middlemoſt )) 5, the ſeventh 6, theeighth g, | 5 
the ninth 4; the tenth 1, the eleventlt o,:as 1n OT] ESve 
this Table, So likewiſe if Cube Numbers be ſuc- . Wo 
cefſively added from Unity, thoſe Nunibers ſhall \ 7086 | 
alſo be Square Numbers. -85| 3 7225 


7569 
7744| 

7921 
| 26 1CO 


, 
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NUMERICAL. 


XIV. Some Remarks upon the Nine Digits, as they are diſpoſed in 


the Table. 
I. Of the Digit 1, 


Ittlecan be ſaid concerning this Dzgzr, for that it neither Multiplieth 
nor Divideth, but leaveth the Number which is Multiplied or Di- 
vided ſtill the ſame: But this you may take notice of, That any two 
Terms, taken equidiſtant from the Middle Term, do make Io, and the 
Middle Terar ( which is 5 ) doubled does make 10 alſo. 


3 


9 
and : are every of themequal to 10. 


3 


Again ; If you Multiply the laſt term ( 9) by the middlemoſt term 
( 5), that Product ſhall be equal to the Sum of all the Produfts added 
together ; for r, 2, 3, 4, 5,6, 7, 8, andg, addedtogether, do make 45. 
Alſo, It you leaveout the laſtrerm(9g), and take the two extreams 
ſucceſſively , and add them together, cvery of their Sums ſhall be 


equalto 9. 
8 Py 
As [ and > areallof them equal to 9. 


8 
*  ® 


So the 


I 
2 
$ 
4 


II. Of the Digit 2: 


In the Addition of the ProduQts of the Multiplication of this Digit 
you have one of every of the Nine Digits, tho not orderly diſj 


- » 


yet they ſtand ſo, that if you add the two extreme terms equ ant 
from the middle term together , the Sum of each of chem ſhall be 


equalto (11). 


9 2 


So : and - are cach of them equal to rt. 


6 5 


And if you leave out the laſt term 9, then every two extream terms 
taken together, ſhall be equal to (9) the laſt term, _ 


Kd: 9 
As Z and : each equal to 9. 
S.--> 3k 


And again, If you add the numbers in the fourth row under this Di- 
git cogline you will find the Sum - them to be 45, which INN 
.* OF 


— 


R ECKREMAT IONS 


by the Digit (2 ) makes go, equal tothe Sum of the ProduRts of all the 
< fr © cb F this Digit, which ftand in the third Row unde 


Digit II. 


IIL. Of the Digit 3. 


In this Dizit you may obſerve { asin all the reſt) that the Produgs 
of the ſeveral Multiplications do proceed in an Arithmetical Progreſſion, 
the Common Difference being that of the Digit : Soin this of the Digi 
(3). Wherefore if you add any two terms equidiſtant from the middle 
tcrim, the Sum of thoſe two terms ſhall be equa}, and the double of the 
middle term equal thereunto alſo : So in this | 


3 27) 

6 24! 

9 and 21) areallequal to 30. 
Iz 18 
15 doubled. ) 

In this Digit you may obſerve, that all the Additions of the Produds | 
are one of theſe three Diets, viz. 3,6,0r 9; and nowif you multiply 
every one of theſe feverally by ( 3) the common difference, the Pro. 
duRts of each of them will be 9, 18, 27 ; which added together do make 
5.1, Which is equal to the Sum of the fourth Row under this Digit (3). 
And in this fourth Row of Additions, if you add the two extream 
terms, as 3 and g together, their Sum will be 12, to which the middle 
term ( 6) doubled, is alſo equal. 


IV. Of the Digit 4. 


In the fourth Row under this Digit (4) you have all the g Digits pro- ». 
duced ; andif you omit the laft term, every two of the reſt added roge- ! 
ther ſhall bc equal ro g ; and the Sum of all that Row added togerhiet 
makes 45 ; which if tap multiply by the digit / 4), the Product will 

| be (189) equal tothe third Row of all the ProduQts added together. 


V. Of the Digit 5. 


This Pe hath all the Nine Digits in the fourth Row of Additions 
( as the Firſt, Second, and Fourth had), and therefore hath the ſame 
qualifications ; for omitting the laſt term, every two figures takenequi- 
diſtant from the extreams, ſhall be equal to (9), and the Sum of all _ 
that Row ſhall be (459; which multiplied by the common difference 

( 5 ) the Produt ſhall be / 225 ) equatto the Sum of all the Produtty 
of the Multiplications in the third Row. In which Row allo, if you | 
add the two extream terms together (5 and 45),the Sumof them is(50), 
and is equal to the double of the middle tera ( 25 ) Andſoalfo in the 
fourth Row, if you add the two extream Digits (9 and 5 ) topether, 
their Sum ( 14 ) ſhall be equal to the double of the middle term (7). | 


vi of 


dd i 


- C6 = 0 Wl 


NUMERICAL 


VI. Of the Digie6, (4 (1 


This Digic hath the ſame qualifications as had the Digit ( 3), for all 
the fourth Row of Additions are one of theſe Digits 6, 3, or-9: And 
omitting the laſt term, every two terms taken equidiſtanr from the ex. 
creams, ſhall be equal ro 9, and the ſum of all of them equal to 54, 
equal to the laft number of the third row : And in the third row, if you 
add any two numbers equidiftant from the two extreams, their ſum will 
be 60, equal to the. double of the middle term (30). And farther ; 
the ſum of rhe fourth row being ( 54), that multiplied by ( 5 ), a 
number leſs by one than ('6 ) the comman' difference, :( becauſe. jt ex3 
ceeds 5 ), the ProduCt will be 270, equal to the ſum of all the Produits 
in the third row. _ 


n VII. Of the Digit 7. | 
In this Digit / asin all the reſt ) the third row, which proceeds by 


| multiplying of the Digit 7 into all the other Digits, deſcends in Arith- 
metical Progreſſion, the common difference being (7 3 -and ſoif you 


add the two extream numbers together, as (7) and ( 63'), the fumof 
chem will be (70), which will be equal tothe double of the middle 
number ( 35 ). And the like will be by the addition of 'any twoof them 
equidiſtant from the two extreams, or from the middle aumber, | © 


I4 56 
mY and 49 
28 42 27t 
And fo is the double of { 35 the middle term alſo ) equal to 70. 


Apain 5 the laſt number in the third.being'/ 63 ) multiply it by (5) 
a nuniber leſs by 2 than the' common difference, 'and the rodudt-will 
be( 3 \ 5) equalto the ſum of all the Produdts in that third row added 
together. | I Anh U 72 © 


VIII. Of the Digit 8. 


In this the third Row increaſes by an Arichmetical Progreffion, the 
common difference being (8 ) ; ſo that the two extream terms ('$ and 
72 ) being added together, do make (80 ), equal ro'the double of- the 
middle term { 40), and ſo any two that are equidiſtant from the middle 
term : And for the ſum of them, multiply rhe laſt rerm / 72) by (5) 
and the Produ& will be ( 360) equal to the ſum of all the ProduQts in 
the third row : And for the fourth row, they all deſcend'rill they come 
to (© ) the laſt being (9) asit is in all the other Unires. 


: IX. Of the Digit 9. 


The third row under this Digit proceeds'inan Arithmetical Progrefli- 
on, ſathat the two extream' terms (8 and $1: make '(9o ), equat to 
the double of ( 45 ) the middle 'term ; 'and'f6' do any rwo' of the teſt 
that are taken equidiſtant from both = extreams, or from the I 
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RECREATIONS 1 
term (45): And for the ſum of the numbers io this third row, they. 


number ( 8x ) multiplied by (5) gives (405) for the ſum of aj 
that row. As for the numbers (or Sums ) inthe fourth row, they ax. 
all equal one to the other, namely (9), and they being all added tope. 
ther, their ſum is equal to the laſt term in the third row. 


CHAP. I. 


Of Comparative Arithmetick ; or of the Relation of 
Numbers in Quantity. : 


we 


Np « nr Arithmetick is performed by Numbers, 2s they are con. 


ſidered to have relation one to another in Quantity or Quality, - .. 
1. Relation in Quantity ] is the reference or reſpect that the Numbers 
themſelves have one to another : As when the compariſon is made be. 
tween 6and2, or 2 and 6; —— 5 and 3, or 3 and-5. And herethe. 
numbers propounded arealways two, whereof the firlt is called the Aw 
tecedent, and the ſecond the Conſequent ; {o in the firſt E-xampl: 6 1s the 
Antecedent, and 2 the Conſequeyt ; and in the ſecond, 2 is the Aztecedent, 
and 6 the Conſequent. Won 
2. Relation in Quality ], conſiſts either in the Difference, or elle in the 
Rate or Reaſon that is found betweenthe Terms propounded. © ' 
3- Difference. ] The Differcice of twonumbers is the remainder whuch | 
is left after SubtraQtion of the leſſer out of the greater 3 fo 6 and 2 being - 


\.the Terms propounded, 4 is the Deferexce between them, for 2 fubtrath 


ed from 6, the remainder is 4. 


| "A Rate or Resfon. ] The Rate or Reaſou between two numbery, 5. 
the Quotient of the Antecedent divided by the Conſequent : So if ithe © 


demanded what Rate or Reefox 6 hath to2 ; the Anſwer is, Triple Rew * 
ſon ; for if you divide the Antecedent 6, by the Conſequent 2 , the 


Quotient will be 3, 2 being contained in 6 juſt three times. 


like manner is there ſub-triple Reaſon betwgen 2 and 6 ; for if' you d- 
vide 2 by 6, the Quotient 15}, or 3, becauſe 6 being not found once in 2, 
there remains 2 for Numerator, 6 the Diviſor being the*"Denominator. | 


_ * This Recor Regſox of Numbers is either Equal, or Unequal. 0 


'F- Equal Reaſon ] Is the relation that equal numbers have one to angr | 
ther, as5t0 5, 6 to 6, ——7 to 7, &c. For here, one being d& - 
vided by the other, the Quotient is always an Unite ; for if it be de- 
manded, how ofren 5 may be had in 5, the anſwer will be, x, or Unity: - 

6. Unequal Resſon ] isthe relation that unequal numbers have one ut | 
to — ; and this is either of a arg rothe Leſſer, or of hobg 
to the Greater, Unequ eaſos of the Greater to the Leſſer |, B,_ 
when the greater term gg wanker" .ans _ 6 to, orgto get the 
like ; for. here the Qyotient of the Antecedent divided by the Conſe- | 
quent, is always greater than Unity ; fo6 divided by 2, the. Quorievtis 
3, and 9 divided by 7, is1  .——— But Cnegual Reſon. of the Leſſer i 
the Greater ], 1s, whey the leſſer term is Antecedent, as of 206, Of 7 
t0'g, &c, ——— And here the Quotient of the Antecedeut fivides: If | 

: | Ee | 5 CIV : 


S 
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.. 


A 


NUMERICAL. 


8; Superparticular Reaſon of the Greater to the Leſſer ], is, when the 


Antecedent contains the Confequent once ; and beſides, an Aliquot part | 


of the Conſequent ; that is, one half, one third, one fourth, or one 
fifth, &c. of the Conſcquene ; as 3to 2, 4 tg 3,.5to4, 6tos, apd the 
like: So here, 3 divided by 2, the Quorient is x45 and 4 divided" by 3, 
the Quotient is 14; 5 by 4, the Quotient is 1;; wherefore I ſay, 2 and 
half 2 (which 1s x ) do conſtitute 3 ; fo 3, and; of 3 do conſtitute 4 ; 
and fo of the reſt. - For here, the Quotient of the Antecedent di- 
vided by the Conſequent, is a Mixt Number, whoſe whole part, and the 
Numerator of the Fraction, is always an Uaite. —— The oppolute Rea- 
ſon of this kind is Subſeprpetintry 2to'z, 310 4,40 5, 5 tO i] a 

g- Superpartient of the Greater to the Ll wheo the Antecedene 
contains the Conſequent once, and divers parts of the Confequent be- 
ſides; as 5 to 3, 7t0o5*7to4, 8 to5, gtos, 1x 10.7, &c Here 5 
divided by 3, the Quotient is z.3, and ROM ng contains 3 once,.and 
: of 3, which is 2, and they two together do conſtitute $. or OE 
che Quotietit of the Antecedent divided by the Conſequent, is a M:xt 
Nimber, whoſe whole part being a Unite, hath always for the Nume- 
rator of the Fraction a Number compoſed of more Unites than one ; 
ſo the conference being made between 5 apfi 3, ahg 5 the Antecedent 
being divided by 3 the Conſequent, the Quotient is 13. '—— The oppo- 
ſite of this Reaſon is Subſuperpartient; Examples hereof arc, 3to 5, 5 to 
7, 4ta7, 5tos8, 5 tog, 7toli, fc. . .” 


. Ne . 
The Mix. kinds of Unequal Reaſon are two, viz. ( t-) Manifold Su- 
perparticular. And (2. / Manifold Superpartient. . 2 IINP 


10, Mazifold Superparticular Resſon }, 1 | when the Antecedent cofl- 
tains the Conſequent divers times, $ an, Aligget pert af the Cooſequent 
befides ; as5 to 2,10 to 3,170.4, 21 to 5, And tl ike. ._— Hero che 
Quotient of the Antecedent divided by the Oonſequent, is a Mixt Num- 
ber, whoſe whole part confilting,of more Unite than one, hath appſy 
an Unite for the Numerator of the FraQion annexed unto it ; 1o.5,gi; 
vided by 2, hath for the Quotient 25, and 21 divided by 5, the _ 
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entis 43. ——And the oppoſite of this Reaſon is Submanifold Superpar. | 


11. Manifold Superpartient Reaſon J. is, when the Antecedent containg 
the Conſequent divers times; and divers parts of the Confequent be. 
ſides ; as 8 to 3, 17 t05, 19to 4, 28 to5, &'c. — Here the Quotient | 
of the Antecedent divided by the Conſequent, is a Mixt Number, whoſe 


' whole part, as alſo the Numerator of the Fraftion annexed unto it, is 


always a number compoſed of more Unites than one a So 8 divided - 
by 3, the quotient is 24, and 28 by 5, the quorient 1s 5 El &c. —And © 
the oppoſite hereof 1s Submanifold Superpart ition , aS3t0 6, $1017, 4to 

19, «to 28, and the like. | 


Theſe are the ſeveral Yarieties of the Rates or Reaſons that are found 
among Numbers; ſo that no two Numbers can be named, but the 
Rate or Reaſon between them is comprehended under one of theſe 


laſt Five Heads. | 


_ 
C———_ 


CHAP ML 
of Arithmetical , Geometrical, and Muſical 


Proportions. 
I. Of Arithmetical Proportion. 


" A Rithmetical Proportion (or Habitude ) is an equality of Differences: 
A That is to ſay, when ſeveral Numbers have one and the ſame Drf- 


ference: And this Habitude' is twofold, viz. ( 1.) Continued. (2. ) Dif: 


continaed. | | | 
I. Arithmutical Proportion Continued }, is, when of ſeveral Numbers, 
the Second exceedeth the Firſt, by the ſame number of Unites, as the 
Third exceeds the Second, and as the Fourth doth the Third ; and fo 


in infinitum. 


A 


ns As thus, | 
I, 2, 3, 4 $» 6, 7, 8, 9, 10, 11, 12, &c. do differ from each _ 
other by (1 ), 'or One Unite. And x, 3, 5, 7, 9, &«c. differ oF | 


(2) or Two Unites. Allo xr, 6, 11, 16, 21, 26, ec. differ by ( 


or Five Unites. And this Orderly proceeding of Numbers from the leſſer 


to the greater, is that which we properly call 4richmet ical Progreſſion. 


2. Arithmetical Proportion Diſcontinued }, is, when the Second Num- 
ber exceeds the Firſt, by the ſame number of Unites asthe Fourth doth 
the Third ; but not as the Third doth the Second. 

0 As for Example ; _— 

I, FL 7, 9, are four diſtinft Arichmetical Proportionals Diſcontinuet” 
—— For 3 exceeds 1 by the ſame number of Unies ( viz. 2.) as 9 ex- 

ceeds 7, but not as 7 doth 3.—— So again, 2, 7, 10, 15, are four Arith- 
metical Propor tionals Diſcontinued; for 7 exceedeth 2 by (5), and ſo doth 

I5 exceed 10 ; but 1o doth not exceed 7 by (5), but by (3). And 
this is Arithmetical Proportion Diſcontinued. | 
| II. Of 


<>" > tt. 


NUMERIGCAL.” 


\ . 


It. Of Geometrical Proportion, 


Geometrical Proportion, or Habitude, ] is theequality of Rartos ; or it 
is that which ſhews what part or parts one Number is of another 1 
—— Or more plainly thus; It is an Increaſe 


(ation. 


So theſe Numbers;2, 2, 4, 8, 16, 32, 64, &c. are Numbers in Geome- 
trical Proportion. where the Common Multiplier is [ 2}, that is, the firſt 
multiplied by 2, produceth the ſecond ; the ſecond multiplied by 2, pro- 
duceth the third, and ſd on 5» ;»ſinitum. 
3, 9, 27 81,243, &c. where the Common Multip 
Geometrical Progreſſion. 


15 calle 


Of both theſe kinds of ProgreſſionT have inſerted Tables. 


Arithmetical Progreſſion, the Common Di 


ference 


being | 
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Or in theſe Numbers; 
lier is [3.] And this 
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Geometrical Progreſſun. 


I | 

3 

I 

27 

81 

243 
729 
2,187 
6,561 
19,683 


1,95 3,125 


I 
6 

35 

216 

1,296 
7,756 
46,536. 
279,216 
1,675,296 


10,65 1,776 49,35 3,607 


I 
8 

64 

F12 

4,096 

32,768 
262,144 

| 2,097,152 

=” 16,777,216 
134,217,728 


I 


9 
31 


129 

61 
$9,049 
531,441 


— — —— 


I 
0 


1,000 


10,000. 
100,000 


1,000,000 


4,782,969 10,000,000 
43,046,721 100,000,000 
387,420,489 h 1,000,000,000 


WY 
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Geomety cal Progreſſion. 


10 
Io0 

1,000 
10,000 
100,000 
1,000,000 
20,000, 000 
I 00,000,000 


1,000,000,000, 


10,000,000,000 
100,000,000,000 
1,000,000,000,000 

Io ,000, 000,00 0,000 
I00,000,000,000 z000 
1,000,000,000,000,000 
10,000,000,000,000,000 
100,000,000,000,000,000 
I,000,000,000,000,000,000 

I 0,000,000,000, 000,000,000 
100, 000,0 00,000,000,000,000 
7,000,000,000,000 $00,000,000 
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Io ;000,000,000, 000,000 ,000,000,000 
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NUMERICAL, 


In this Progreſſion it 1s viſible, how Addition and Subtrattion in Arith. 
metical Progreſſion, anſwers to Multiplication and Diviſion in Geometrical 
Progreſſion. —- For, As 1n Geometrical Pregreſſion, 1000 multiplied by 
100, OOO, produces 100, ©00, 000: So in Arithmetical Progreline, the 
numbers an{wering to 1000, and 100,000, are (3) and (5,) which. being 
added together make (8,) which anſwers to this Produtl 100,000,000. 
FT again, As in Geometrical Progreſſion (100, 000, 000) being 
divided by (100,000) the _— Is (1000,) So in Arithmetical Pro- 
greſſon, If from the correſpondent number, belonging to the former 
Produff 100,000,000, (viz.8,) you ſubtralt any of the other correſpon- 
dent numbers, v:3. (5,) the Temainder will be the other correſpondent 
number (v:z. 3,) which anſwers to 1000; | 


ITI. Of Mufical Proportion. 


Muſical Proportion or Habitude,] is, when the firſt number hath the 
ſame proportion to the third, which the difference between the firſt and 
ma hath to the difference between the ſecond and the third. 

As in theſe numbers [3, 4, 6,] whereas 3 isthe half of 6: So 1, which 
i5 the difference between 3 and 4 the half of 2. I 


—_—— 


C-H A'P. IV. 


Numerical Theorems. 


I. If Numbers (how many ſoever) exceed one another by aw equal Interval ; 
the Interval between the Greateſt and the Leaſt, &s Multiplex of that 
| equal Interval : according to the multitude of the Numbers proponnded, 


| tefs by One. 


ET the numbers propoſed be theſe four 1, 3, 5, 7, whoſe common 
Interval is 2. Then (by the Hypotheſis) 6 is the Interval between 
the Greateſt 7, and the Leeff 1. —- And likewiſe the three numbers 
2,2, 2, areevery of them equal to the common difference, and equal one 
to the other. And the multitude of them'(-iz. three) equal to the mul- 
tirade of the number given, (viz. four) leſs by One. —And laftly, "The 
Aggregate of theſe three numbers (vis. fix) is equal to the Interval be- 
tween 7 the Greateſt, and x the Leaff, VIZ. 6. | 


I. If Numbers (how many ſoever) contain the one the other by an equal 
Ratio, then the Greetf' thoſe Numbers, i Multiplex of +h: Powers 
of the Denomination of that equal Ratio multiplied: by the Leaſt ; accor- 
ding to the Multitude of the Numbers given, leſs by One. 


' ET the Nambers given be theſe four, viz.2, 6, 18, 54. Andletthe 

+ Denomination of the Ratio be 3. Then (by the FHyporhefis) the firlt 
mulriplied by 3 (the equal-R«tio) is <qual to the ſecond (vis. 6,) andehe 
lecond multiplied by (3) is equal tothe third (viz. 18)and the chird mul- 


tiplied by (3) is equal to the fourth _ 54-) Er fie, &eC. The 
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2 into 3. (The firſt Power of the 
Ratio, or the ſingle Ratio. 
'2 into 3, into 3. (The ſecond Power of 
the Ratio, or the Ratio {quared. 
into 3,into 3.(The third Power 
Ratio, or the Ratio Cubed, 


| Or, let the four. Numbers be 1, 3, $o7s and the common difference z 
Then, | 
| Firſt . 1 I, : 

Second( EZ )3 1 more by 2. 
The) Third ( os q x more by 2, more by 2. 
Fourth 71. | 1 moreby 2, moreby 2, more by 2. 


Here the Greateſt Term (5) is equal to the Leaſt (x,) and as many 
differences as there are more Terms beſides the Leaſt (viz. fix.) And 
therefore the Greateſt Term 7, leſs by the Leaſt 1, (viz. 6) 1s Multiples 
of the Difference, according to the number of Terms leſs by One. 


III. 1f there be three Numbers i» Arithmetical Proportion ; the Sum of 
| the two Extreams 7s equal to the double of the Means. 


ET the three Numbers be 2,4, 6, whole common difference is 2. 
\ Then, 
The firſt Term 2, is only 2. | 
The ſecond Term.is 2, more by the difference once (viz. 4) 
 Thethird Term is 2, more by the difference twice (viz 6.) 
And ſoit is evident, that twice (2) the firſt Term, more by twice 
the difference (4) is equal both to the Sum of the firſt and- third Terms; 


and alſo to the double of the mean term (4,) for 2 and 6 is 8; andſp 
alſo is the double of 4 =) 
IV. If three Numbers bein Proportion, the Number contained under the 
Extreams, 4 <qua/ 40 the Square: made of the Mean: And if the Num- 
_ ber contained wnder the Extreams, be equal to the Square of the Mean, - 
thoſe three Numbers/bel be. in proportion. do | | 


(wp the three Numbers be (2, 6, 18.) 
— Andlet the commoa Ratiobe (3.) 
The firſt Term is (2.) 4 
The ſecond Term is 2 into 3 (viz. 6.) 
— Thethird Termis 2 igtothe Square of 3 (vis. 9) <qudl to 18. 
And from hence it is evident, That the firſt Term drawn into the 
third (v:z. 2 into x8,) is equal to 2 into 2 (vie. 4,) and that into the 
Square of z the common Ratio (vis.g) For 2 into 18-48 cqualto(36.) 
And fo is 4 the {quare of 2, inco 9 the ſquare of 3 equal to 36. There- 
fore, the ProduQ of the, firſt multiplied by the third, is <qual to the: 
{quare of the Mean. | : 


V.If 


”Y 


NUMERICAE 


VV. [f th-rebe four Numbers iz Arithmetical Proportion ; the Sum of the 
firſt ani foarth, 15 equal to the Sum of the ſecond and third, 


# 


ET the four Numbers be ia continual Proportion, as theſe 4, 12, 
Þ 20, 28, whoſe common difference is (8.) 


- Fiſt. jor 4. | = | 
= Second 4, and once the Difference 8, (viz. 12.) 
'E\ Third ( 5 4, and twice thedifference 16, (v-/z. 20.) 
Fourth I*T 4, and thrice the Difference 24, (viz. 28.) 
Again, Let the four Numbers be four diſcontinued Proportional ; as 
theſe, 4, 12, 39, 38. And cheir common difference (8.) Then 


Firſt = 4. 

+. 4 Second = 4, and once the Difference 8, (viz. 12.) 
The®* Third * 5 30. | 
Fourth) F* | 30, and once the Difference 8, (viz. 38.) 


In the four Continual Proportions 4, 12, 20, 28 it is evident, 

That twice the firlt term 4 (v:z. 8.) more by thrice the difference 8 
(viz. 24) is equal to (32,) which is both the Sum of the Extreams, 
(4 and 23,) and of the M-ans (tz and 2o.) Alſo, 

In the four diſcontinued Proportionals, 4, 12, 30, 38, it isalſoas evident, 

That the firſt term 4, more by the third term zo, more by once the 
difference 8, is equal to42, which is equal to. the Sum of the Extreams 
(4and 38,) andalſo of the Mears (12 and 32.) 


VI. If there befour Numbers i» Proportion, the Number produced of the 
firſt «1d fourth, [hall be equal to the Number produced of the ſecond and 
third. A4z4 if «he Number produced of the firlt ana: fourth, be equal to 
that produced of the ſecond and third ; Theſe Four Numbers ſhall be 
Proportional. 


ET the four Terms. be four Continual Proportionals, as theſe (2, 6, 
18, 54.) And let the common Ratio be (3.) Then, 


Firſt Jut 2. ' 
4... JSecond\, & J2 into 3, (vs. 6. 
4 NET © J2 into the {quare of z (viz. 9.) 
Fourth -* -2 into the Cube of z (viz. 27.) 


Again, Let the four Numbers be four Diſcontinued Proportionals, as 
theſe, 2, 6, 54, 162, and the equal Ratio (3.) | 


Third { 5 54. 


Firſt (2. Es . 
The JSecond. & j into the common Ratio z (viz. 6.) 
Fourth 


54 into the common Ratio 3 (v4z- 162.) 
oli | 
— I 


RKECREAT IONS 


[n the Continual Proportionals it is evident by the Multiplicatiog 
of Powers: 


For the ſquare of the firſt term 2 (v2. 4,) multiplied by the Cube 
of (3) the common Ratio (viz. 27,) the Product will be xo8, which is 
equal to 2 the firſt term, multiplied by 54 the fourth term, 'and alſo of 
18 by 6, the two mean terms multiplied into each other. 


In the four Diſcontinued Proportionals 2, 6, 54, 161, it is alſo as 
evident. 


| For, » (the firſt term) multiplied into 3 (the common Razz) pro. 
daceth (6,) and that into the third term 54, produceth. 324 ; which is. 
equal, both to the ProduQt of 2 into 162 (the two Exireams,) andalſon 
64nto 54, the two Means. | | 


VII. 1» a/lContinual Arithmetical Progrefſions, the Sum of the Extreams 
#5 equal to the Sum of any two of the other Means, taken equidiftant from 
the Extreams, and to the double of the middle Term ; when the Number 
of Places be Odd. 


ET there be theſe ſeven Numbers in Coxtinual Arithmetical Progreſſion, 
, viz. 3,6,9,12, 15, 13, 21, whoſe common difference is 3. 
Firſt, Theſe: four Numbers 3, 6, 18, 21, 'are four Proportionals: 
Therefore (by the Vth hereof) The Sum of their Means, and the Sum of 


their Extreams are equal. 


2 and 21, the two Extreams 


For the Sum a Car equal to 24. 


6 and 18, the two Means, 
| Secondly, Thele four Numbers 6, 9, 15, 18, are four Proportionals; | 
and therefore, The Sum of their Extreams and Means ave equal. 


6and 18, thetwo Extreams, 


For the Sum of eo equal tO 24. 


9 and 15, the two Means, 


Thirdly, Theſe three Numbers 9, 12, 15, are three Proportional: ; 
and therefore Oy the ſame Vth hereof) The Sum of the Extreams 
equal to the double of the Mean. | 4 


(9 and 15, the two Extreams, 


For the Sum of | 
( :2 and 12, the Meandoubled, 


are equal to 24. 


[ Z 21 RE | 
And ſo5 and - eare all equal one to another, viz. 24- 
| -. doubled s TT Ts 


VIII. In. 
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VIII. 7» Geometrical Proportionals Continual (how many forever the 
Places be) the Product of the Extreams 7s equal to the Product of any 
two of the Mean Terms, equidiſtant from. the Extreams, and of the 
Square of the Middle Term ; when the Number of Places be Odd. 


ET the Number of Terms be ſeven, viz. 2,6, 18, 54, 162, 486, 
I 1458, and their common Ratio 3. | 1 Z 

Firſt, Theſe four Numbers 2, 6, 486, 1458, are four Proportionals ; 
and therefore the Produc? of the two Extreams ſhail be equal to the Pro- 
aut of the two Means: So bg 


2.intO 1 458 , the Extreams, | 
bis equal to 2916. 


The Product ef 


6-1nto 486, the Means, 


. AT Theſe four Numbers 6, 18, 162, 486, are Propertionals : 
n 


| 6 into 4$6, the Extreams, 
The Produtt of Gr equal to 2916. 
| 18 into 162, the Means, 


Thirdly, Theſe three Numbers 18, 54, 162, are three Proportionals ; 
and therefore the Prodat# of the two Extreams, is equal to the Square of 
the Mear., For 


% 


20, 15 into 162, the two Extreams, 
The ProduQ of Go equal to 2916. 
-54 into 54, the Mear into it ſelf, 


And ar I { 45 Fe all equal one to the other, and each 
| [137 apt [ OF] of them equal to 2916. 
54 ) Square \. ; 


CHAP. 'V. 
Concerning the Rule of Three, or Golden Rulke, 
both Single and Compound. 


$ Ns I'S Rule may (and moſt properly) be called the Rule of Propor- 
Y 7on; for that it teacheth (in any cafe) by having Three Nam- 
bers given, to find a Fourth, which ſhall be in Proportion tochem ; And 
for the Reaſon of the manner of Working this Rule, the Theorems deli- 
vered in the foregoing Chapter will be Sublervient. | T 

Now, this Rule is either Sizg/c or Componad. Ez 


"of 


RECREATIONS 


® on the Single Rule of Three. 


'The Single Rule of Three, is, When Three Numbers are Given, and | 
a Fourth Proportional Number required. * And this Rule is either 


Direct, or Inverſe, or Reciprocal. 
I. Of Drredt. 


| The Single Rule of Three Direct, 1s, When Three N umbers are given, 
and a Fourth is demanded, which bears the ſame Proportion to the Third, : 
as the Second bears to the Firſt, —As 1n this following Example : 


I/ 4 Acres of Gronnd coft 89 1. What will 8 Acres of the like Ground cf? | 


| For the better underſtanding of this Operation, look back to the YI 
' Setionof the foregoing Chapter, where you ſhall find it demonſtrated: 
'That, I/ there be Four Proportionals, the Product of the Firſt and Fourth, 
# equal to the Produtt of the Second and Third. 0 


Wherefore, In this Example, 
| If the Produtt of 8 in 80 (the ſecond and third Terms) produce 
640; If that 640 be divided by 4, the firſt term, the Quotient will be 
160; and is the fourth Proportional ſought. 
+ And for Proof of this, 0 
Let the fourth term found (v:z 160,) be multiplied by the firſt term 
'(4,) the Produtt will be the ſame with the Product of the ſecond term 
(80,) multiplied by the third term (8,) namely (640.) 
And from hence we may argue thus, 
' If the ProduCt of (80 by 8) be equal to the Produdt of (4 by the 
unknown number) | 
Then, | 
: The Quotient will be the very ſame, whether I divide the Produtt 
of (80 by 8,) or whether I divide the ProduCQt of (4 by the unknown 
number) by 4. For either of the ProduQs being 640, the Quotient malt 
needs be 160. h . 
| : And now it is manifeſt, 
 ThatifI multiply 4by a 160, and divide that Produ@ back again. 
by 4, it will give 160 for the Quotient ; Becauſe, Whatſoever Multi. 
pication doth, is undone again by Diviſion. And this is the true and 
genuine Reaſon of the Operation of the Rule of Three. 
| : And that is to ſay, : 
As (4) is found in {80) juſt zo times ; fo (8) is found in (169) jult 


20 times. 
i T1 © Or thus, - 
As 4 multiplied by 20 makes ('80,) ſo (8) multiplied by(20)makes(160) : 


Another Example. | 
If 891. will buy 4 Acres of Land, How many Acres will 160 1, buy ? 


It you divide the Produtt of 4 into 1460 (viz, 640) by (80,) the 

. " Quorient will be (8.) For, as (80) contains (4) 20 times, ſo (160). 
being divided by (20,) the Quoticnt-will be ($) alſo. 
2. Inverſe ; 


NUMERNICAL, 


C3 


2. Invrrſ, Gr Rev T 


The Single Rule of Three Inverſe, is, When _ are Three Nember 
given, and a Foerth required, which ſhall bear the lame Pro 
7:0n to the Second, as the Third doth to the _ 


As in this Example." 


4 certain quantity of Pecks of Oats will keep ; Horſes for oy 'F- 
To. many w__ wu the FINE qaantrly of Pecks keep _ aca 5nd 


Caution. 


The moſt Authors that have writ of Arithmetick, heve made two diftints 
Rules of this Golden Rate alli the one Dire, and thegcher Inverſe ; 


mhereas (in truth) they are but One: _ Onh care muſt be taken how to 
place the Terms given, 


So in this Example, Look what Proportion 16 Horſes bear to 8 Horkes 
the like Proportion do 12 days bear to a fourth number of days: And 
the Terms ought to be thus placed. 

As 16 Horles, to 8 Horſes; ſo 12 daysto 6 days. And then the Ope- 
ration is the very ſame as before : ;'\For the: Produdt of 8 by 12 is(96,) 
which being divided by 16, the Quotient is £0 days. 


II. Of the Double, or Compoltnd Rule of Three. 


HE Double, or Compound Rule of Three, we When maoNenters 


than Three are given : And it is exther or che 
I Dire, 1A, 


Example 2, 1f 4 Men end 19 Poundin 3 Months ; How many Pound: 
will $ Men ſpend in 9 Months ? 


The S6lution þ thus performed. 
(6) If Fa ; Meg ſpend z9Pound,. wha FUG \Menſorny Rc: 
| Set the Numbers chan | | 
Men Pounds" - 'Men 
4 _ I9 8 


For in 8 (thetwo # T Ypcodacdia "which\divided by 4 
on given —— — 38 ra Sr 


2h 4 P 
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RECREATIONS 

For, 38 in 9 (the two Mean Terms) produce 342 ; which divided | 
by : (the givba Extream) the Quotient will be 114 (for the other | 
Extream.) And ſo many Poxnds will 8 Men ſpend in 9 Months, © = 


II. Inverſe. 


Example 2. 1/9 Beſbels of Oats will ſerve 8 Horſes for 12 days; Hm 
many days will 24 Buſbels ſerve16 Horſes ? 


The Solution is thus performed. 
i. Asg Buſhels is to 12 days, ſo is 24 Buſhels to 32 days. 
| : Set the Number thus. 


Buſhels Days Buſhels Days 
9 12 24 J2 


For, 12 in 24 (the two Means,) produce 288, which divided by yg 
(the given Exrreem, ) the Quotient 1s 32 (for the other Extream,) 


2, As 16 Horſes is to8 Horſes ; lo is 32 Daysto 16 Days. 
Set the Numbers thus. 


| 0 
Horſes Horſes Days Days 
I6 = 32 16 


For $ in 32 (the two Meays) produce 256, which divided by 46 | 
 (thegiven Extream,) the Quorient will be x6 for the other Exrreas, . 


And let this ſuffice for the Res/op of the Operation of the Goldex Rule 
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Of the Twereaſe of Swine, Corn, Sheep, ec. 
1,.0f Swix,," 
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Unto what Sum of Money __ «ll the Pigs that One Sow, with all the | | 
- Pigs of her Race, and the Increaſe iſſwing of them, in "Twelve Tears | 


Uppoſe the Sow brings forth bur fix-Pigs at a Liner, of which'we. | 
oy allow two to be Barrow (which is as little as can be ſuppoſed.) 
And then imagine that every of thoſe four, bring as many every | 
_; and the increaſe of them the like, during the Term of twelve 

61:35 ano? mh E 


= = 0 

Thus ; 
N 

; 


NUMERICASK 


This is performed by Geometrical 
Progreſſion, where the common Ratio - 
is 4, and the Sum of all the Numbers 
15 22369620, LL Twenty wo Millions, 
269 thouſand, Six hundred and twenty 
PIgs. 

Now for the maintenance of theſe 
Pigs : Suppole Five ſbillings be allowed 
for to maintain one of theſe Pigs for a 
Tear, (which is little enough, for it is 
not half a Farthing a day,) yet there 
muſt be 22369620 Crowns to maintain 
them all for one Year, which number 
being divided by 4, the Quotient will 
be 5592405, which is Five Millions, 
Five hunared ninety two Thoaſand, Four 
hundred and five Pounds Sterling for one 


Year. 


The Increaſe. 


—— — ——— _— 
ns" ans 


22369620 


aw Fl of Corn. 


What quantity of Ground will be capable of receiving one Graim of Corn and 
the increaſe of it for eight Tears; and to what number of Grains will 
the increaſe of that one Grain ariſe unto, 


OR the firſt Year, let there be allowed one quarter of an Inch of 
Ground to ſew the one Grain in (which is, indeed, too little) and 


this Corn we will ſu poo had in theear, at the Years end, 40 Corys (for 


that is but reaſonable) then the ſecond Year we muſt allow 40 ſquare 
quarters of Inches of Grownd to ſew thoſe 40 Corns in, that is, 10 ſquare 
inches of Ground. And the 
third Year, ſuppoſing thoſe 40 
Corns to produce 4o Ears,and 
in each Ear 40 Corxs, as be- 
fore, they will be in the third 
Year increaſed to 1600 Corps; 
ſo that there muſt be 1600 
ſquare quarters of Inches of 


Increaſe in Corns, and Ground. | 


Ground to ſow that Increaſe 
in, which is 45 ſquare Inches, 
and thus. continuing. till the 
| eight Years be expired, the 

Increaſe would be at theeight 
Years | end 163840000000. 
Corns, as inthe Table, in the 
Margin - (where the common 


; Inches of Land 42010256410 


102400000 
4096000000 
163840coe000| 


Corns 168041025641 ; 


| —C 


——— 


Ratiois 45). And the Sum of all the Corxs in the Table do amount unto 
1638041025641 Corns, and conſequently. ſo many ſquare quarters of 
' Inches of Land muſt be allowed for the ſowing of thoſe Cor in; _ 

fourth part whereof is 42010256410 /quere Inches of Land to ſow this 
increaſe in, that is, Forty two Millions of ext ten Millions, as 00) 
- P . o e 


/ 


26) |LRECREATIONS'. MN 
dred fixty four Thouſand, Four hundred and ten Inches, Now note, Tha | 
'in -—- Wo of erty there is contained 6272640 ſquare Inches ; whers.: ? 
| fore divide the 42010256410 Inches, by 6272640 (the Inches in one © 
Acre) and the Quotient will be 6697 Acres 3 and ſo much Land woulg * 
'berequired to contain the ſowing of the increaſe of one Corn in ejghy | 
| Tears ; which if Land were rated but at Five Shillings the Acre for a : 
' Tear, it would amount to 1674 Pounds Five — a year Revt for - 
*the Ground to Sow this one Corns lncreale in, 1n eight years time, 


-  Uponſucha Condition, a Country Fellow agrees with a Rich Farmer © 
| to ſerve him for eight Years, he requiring no other Wages, than *\ 
One Corn, and One quarter of an Inch of Land to Sow it in, for the | 

firſt Year, and ſo onfor the whole eight Years: Now I do queſtion © 

at the eight Years end which was the Richeſt Mar, the Farmer or his ; 
Servant. | 25 


I1I. Of Barley. 


Unto what Quantity of Barley will one Corw ariſe unto, that one Corn being- ! 
| doubled (according. ro Geometrical Progreſſion) 72 times : Alſo 2 
' Worth of /o much Barley in Money: The Weight of ſo much : How © 
! ſbould be removed: And where floved, | 


I. For the Quantity of it. 


JF F we allow Tex thouſand Corns to a Pint (which is more than enough) : 
$ then 5120000, that is, Five millions, one hundred and twenty thaw 
4 Corns will make a Quarter; notwithſtanding /for the eaſe of ſuch © 

as Will make trial) we will allow zooo0000, Ter millions of Corns ty _ 
make a Quarter 3 by which number, if you divide the whole numberof : 
/ Corns, that will arife in the 72 place, being doubled (becauſe wemake 
a.Quarter to contain xo000000 Coras ; whereas it does contain little ! 
more than halt ſo many (viz. 5120005 Corns) and that may be done 
y cutting off the ſeven laſt figures rowards the right hand : Then 
the Quotient of that diviſion will be found to be 472236648286964:- | 
And ſo many whole Quarters of Barley would the number of res 
in the 72 place have amounted to, beſides ſome odd Buſbels which 
We omit. | "1 


be 


II. For the Worth of ſo much Barley, 


Suppole it were rated at 15 Pence the Buſhel (which is a very low 
rate) that is 10 Shillings the Quarter, and then it would: amount unto 
235118324143485 Pounds Sterling ; which Sum rendred in words is, 
Two hundred thirty fix millions of millions ; One hundred and eighteen, thret © 
hundred twenty four millions ; One hundred forty three thouſand; Four huws 
ared eighty three, —— And thus, If you reckon Land for ever worth: | 
_ ous OS: If you — this Sum of Pounds by 20, the 

_ Que is 11605916207174, that is, Eleven millions of millions, eiol * 
hundred «nd froe thouſani, nine\ hundred and fixteen —_ two badel ; 
and ſeven thouſand, one pager e's four Pownds a year. And apaiy;' ' 
If you divide this number of Pounds by 365 (the d4ys in one poſe the” \ 
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NUMERICAL: 


Quotient will be 3234497591 0,\.that is, Thirty two thouſand three hun- 


ared forty four Millions, nine hanared ſeventy four Thouſand, nine hundred 
and ten Pounds a day tor ever, «vs 7 | 


II. For the Weight of this Barley. 


If we allow eight Buſbels (or one Quarter) to weigh two hundred 
Weight (bur doubtleſs .it weighs more). then. the whole number of 
Quarters, VIZ. 472236648286964, multiplied by 2, gives the Weight 
of all the Barley to be 944473296573928 hundred Weight. And if you 
divide this number by 20 (the number of Hundreds in one. Tan) the 
Quotient will be 47223664828696 Tuns, that is, Forty ſeven Millions 
of Millions, two hanared twenty three thouſand ſix hundred ſixty” four 


- Millions, eight hundred twenty eight Thouſand, fix hundred ninety fix Tans. 


IV. For the Stowage of this Barley. 


If we ſuppoſe one Ship to. contain a Thouſand Tar; then mult there 
be 47223664828, that is, Forty ſeven thouſand two hundred twenty three 
Millions, fix hundred ''; four thouſand, eight hundred twenty. eight, ſuch 
Ships to carry it: And, if there were four Millions of Nations in the 
World, and every one of thoſe Nations had Tem thouſand Sail of Ships of 
a Thouſand Tun a-piece ,. yet all thoſe Ships would not contain it. By 
what is here delivered, you may ſee how prodigioufly Nambers do 
increaſe by being multiplied according to Geometrical Propreſſion. 


IV. Of other Grain. 


M Uſterd-ſeed is a Grain of very great Production ; for. would one 
3 imagine that ove Gr4/z of Meſtard-ſeed, and its Increaſe for 20 
Years, cannot be contained :within the Yiſb/e World ; nay, if it were 
100 times greater than it is, it holding nothing helkies, ſrogy the Center 


of the Ezrth to the Firmement ; For proof of which by Art, Let us ſup- 
poſe, that one Grain of Muſtard-ſeed ſown, to bring forth a: Tree or 
Branch, ineach extendure of which might be a Thouſand Grains ; but 
we will ſuppoſe only One thouſand in the whole Tree : And then yoo- 
ceeding to a Progreſſion of 20 Years, whebe the common Ratio mult be 
000, in leſs than 17 Years you ſhall have ſo many Graizs which will 
ſurpaſs che Sands which are able: to fill the whole Firmament ; For, ac- 
cording tothe Suppolition of Archimedes,and of 7ycho-Brahe,of the Great- 
neſs of the Firmament,' the number of Grains of Sand to fill that capa- 
ciry, will be ſufficiently expreſſed by an Unite and 49 Cyphers: But 
the number of Greins of Maſtard-ſeed, at the end of 17: years, will be an 
Unite and 52 Cyphers; and beſides, Grains of Muſterd-ſeed Ghough very 
Imall) are ow greater than grains of Sand: It 1s therefore evident, .T hat 
at the . 19") years end, that. which ſball fucceſlively ipr from one 
Graiz only, cannot be contained within che limits of the whole - Firme- 
ment ; what then would it be, if multiplied again by 1000 for the 18h 
Year, and that again by ooo for every years increaſe till you come to 
the 20" year ? It is very evident, thar ſych a heap of Muſtard-ſeed would ' . 
be One hundred thouſand times greater thanthe Earth. 
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V. Of Sheep. 


Unto what Sum of Money will 100 Sheep and the Increaſe of them, 
preſerved for the ſpace of 16 Tears, amount unto * = 
Uppoſe a Man at the beginning of the Year were poſſeſſed of tow 

+ ) Sheep, and that every one of them ſhould produce but one Law 

every year, unto what will cheſe 100 with their increaſe amount to:x 

16 years end ? EW 


CT This is eafily refolved by a Geometric | 
| ze nn | Progreſſion, as in the Margin; whetem 


400 you may ſee, that at the expiration of 
4 6 | the 16" year the Sheep will be increaſed? 
+ i to 6553600, which. is, Six Millions five - 
3 F 8 b : 3 FV-: 
_ hunared fifty three Thouſand, fix hundred 
+ 4a Sheep: Which if reckoned but at for: 
51200 Shillings a-piece, it will amount unky / 
1 ye F #8 3 EY 
4: "90 1638400, that is, One Million, fix bus 
Goo ared thirty eight Thouſand , fix hundred: 
19200 | Pound, | | "EY 
1638400 | 
3276800 Y | | 
16553600 4 


VL. of Men. 
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| [ ſaved after the Detnge, or Noah's 

People to bepin a Morarchy v 

' Flood; and that amongſt them ſhou 

'T wo hundred thouſand Fighting Men : But it iseaſil 
| take but oneof the Children of Noah, and ſu FA -neft- - 
tion of People begin at every 3o years, and that it be continued tothe ? 
feventh Generation, which is 210 years ; for then, of one only Family 
\there would be produced 113305, that is, One hundred and eleven thi 
\ſand, three hundred and five Souls to begin the World ; although int nt - 
time Men lived longer, and were more capable of Generation, Multi- * 
plication and Increaſe. Now. ſuch a Number ariſing only from a fitapl | 
ProduQtion of only Oxe yearly, would be far Greater, if one Man ſhould ; 
:have many Wives [as in ancient times they had.) And from henceith 
allo, that the Children of 7/raz/, who carne into Ezypr only Seventy Souk, | 
yet after 210 years Captivity, they came forth with their Hofr, fo that 
'there was told Six hundred rhoaſand Fights Men, beſides Old Peoplh, | 
'Womenand Children : And he that ſhall ſeparate but one of the Fathilis - 
of Joſeph, ® would be ſufficiettt to make up that Number : ' And how | 
much more would it be then, if many Families were joyned togerher?” 
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CHA P.- VI, >» 
Of Changes in Bells ; im Myfical I nfiruments, &c. 


T' is often diſputed among. comman, Rizgers, what Number of 
| Changes may be.made in 5, 6, 7,8, or any oer Numbe of Bel. 

This ang ſuch like Queſtions may beealily reſolved 3 forit is but mul. 
tip!ying every number from the Unire ſucceſſively into each others Pro- 
dui, unto the number of Unites afſigned ; according to which' the fol- 
lowing T able 1s made, as is caſy to perceive; -And/ſo the Number ftand- 
ing againſt VI in the Tableis 720, and ſo.many Chenges may be made up- 
on $:x Bel's 3 $040 upon Seven, Cc. = edn we, 


-IL. Of, Voices, 


If it were required to know how many Con/orts Ten Yoices will make, 
each man kee ng his own. Note, but alcering his Place ; againſt the 
Number X inthe 7 45/e you find this number 3628800; whi 1s Three 
millions, fix hunared twenty eight thouſand, and eight hundred ; and fo many. 
Conforts may. be made of Ten Foices. tos To COT y 

It italſo the ſamein Srringed Inſtruments ; and the Gemesth may be 
varicd. : | | > : 
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504,0. 

403,20 © 

262 B80 
362,880,0 © : 
399,168,00 
479,007,600 

' 622,702,080,0 
wha ogy, 
I 30,707,430,500,0 

209,2 27:898,8 8000 | 

355 ,687,428,096,000 + 
640,237,370, 572,800,0 - 
121,645,100,408,832,000 _. 
510,999,421,717,094,499,02 _ 


-I I 2, 400,072,77 {we | 68,000,0 
2 58,525,1 1.388; 49,766,490,00 
620,448,401,7331239%439,360,000 | 
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RECREATIONS - 
according to this, anſwerable to the Number ſtanding againſt XXII, } 
namely, 1124"00727777607680000 Notes. Wo 


III. of (hanves of Places. ; 


{ Into how many ſeveral Poſitions may the Twelve Figures abaut the © 
| Dial-Plate of a Watch or Clock-Dial be placed ? The work is ealily done: 
| for the Numter ſtanding againſt XIl inthe Tz#le will reſolve YOU, wiz, / 
| 47992016c0, which is, Four huxared ſeventy nine millions, one thouſand . 
| and ſix hundred times. And according tothis way there was a pretty Bay. 
| gain made between a Toung Scholar and 'a Conntrey Gentleman ; "which | 
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' 4 Young Scholar being. come to a Countrey Town where he intended to xefid T 
' . ſome time, lit into a Gentkman's Houſe, where there were in "|. hh 1 
the Maſter, Miſtreſs, and Four Chilaren, which with himſelf maide Sexiey, : 
At dinner they diſcourſed concerning the Scholar*s Board there for « Tear, © 
for which the Gentleman demanded a certain Sum of Money ; which the © 
Scholar thinking too much, made this Overture ; That he would give him © 
fo much for a Tear as he did demand, provided, That for that ſame Me vey 
he ſhogld have his Board ſo long time as he could daily plate thoſe Seven Per. © 
ſons that were then at the Table, ina ſever al and diſtinf# Order, fo that thiy + 
| ſhould never all of them ſit in the ſame Places as then they did © The Gew _ 
' rleman condeſcends : The Queſtion is, How many days may the Scholie 
 - ſojourn with the Gentleman, before all thiſe C hanges of Places come" abogtt, 
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| Lookin the Table forthe Namber ſtanding againſt VII, and you ſhall | 
find it tobe 5040, ſo that the Scholer (according to this Agreement) 
'muſt ſojourn with him F:ve thouſand and forty days, which is Fourteen © 
years wanting go days; and that at Three-Pence a day will amount un- } 
to Threeſcore and three Pounds Sterling, WY, (E2, 2 
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IV. Of the Letters of the Alphaber. 


: Fromhenceit isno marvel, that from the mutability of Tranſmurati- - 
:ons, out of the 24 Lerrers of the Alphaber, there ariſeth and is made fuch- | 
'Variety of Languages as are in the world, and ſuch infinite number of ; 
'Words in each Lexguaze, ſeeing the diverſity of Sy/lables produceth thi t_ 
.cte& ; andalſoby the interchanging and-placing of Conſonents among : 
the Yowels, and amongſt themſelves ;' fince-this Alphabet of XXIV Let» * 
ters may be varied ſo many times as the Number againſt XXIV amount- | 
c&th to ; vis. | : hw. = 
| 620448401733239439360c000. I 
| Stix hundred and twenty thouſand, four hundred forty eight myriads, fom | 
hundred and one thouſand ſeven hundred thirty three thouſand two hundred : 
thirty nine millions of millions, four hundred thirty nine thouſand millicns, 
three hundred and ſixty thouſand. | : - 
; Now if from hence we ſhould allow that a:man may read or ſpeak 
One hundred thouſand Words in an hor, which are as many as arc Cole | 
tained inall the Goſpels of the Four Evapgeliſts, and in the AF#s of te 
| . OO dipole. 


NUMERIC A Ek.-\ 

Apoſtles alſo, (a Task too great for a manto do in ſo-ſhort a time) and 
it there were Four thouſand ſix hundred and fifty thouſand millions of men, 
they could not ſpeak all the Words that the 24 Letters are capable to 
make ( according to the hourly proportion aforeſaid ) in 7co00 Three- 
ſcore and ten thouſand pouts ; which number of Words if they ſhould be 
written in Books, each Book being 15 inches long, 12 broad, and 6 thick, 
the Books made of the aforeſaid Tranſmutation of the 24 Letters, woul1 
be 38778037089928788. Andif a Library of a Mile Squareevery way, 
of 50 toor high, and in which were 250 Galleries of 20 Foot broad 
apiece, it would contain but Four hundred millions of the ſaid Books: So 
that there muſt be to contain the reſt no leſs than 96945092, Ninety 
fix millions, nine hundred forty five thouſand, ninety two, { uch Libraries : 
And if the Books were extended over the ſuperficial ſurface of the whole 
Earth, it would be a Decupal Covering to the ſame, And it is 
from hence that 7 acquet in the 8th, Chapter of his 5th. Book of Arithme- 
tick affirms, That the Permutation of 24 Letters are ſo numerous, that 
a Thouſand millions of able Clerks, in a Thouſand millions of years ( not 
ſparing Dominicals nor Feſtivals ) were. not able to tranſcribe them. 
And Galdines aſſerts, That the Books which might be compiled of the 
variety of 23 Letters only (accounting 1000 Pages to each Yolume, 
and 100 Lines toeach Page, and 60 Letters to each Line, and not any 
two Words in any of thoſe Volumes the ſame) would do more than twice 
cover the whole Supertficies of the Earthand Sea: Nay farther, he ſeems 
to be.of opinion, that the Paper of thoſe Yolumes laid ſingly Sheer by 
Sheet, would cover the very Firmament. | FR | 

And as in the Tranſpoſition of Letters, ſoalſointhe Tranſpolition of 
the Nine Digit Figures, which with the Nwl. or Cypher makes Tey, are 
capable of 3628800, that is, of Three millions, fix hundred twenty eight 
thouſand, and eight hundred Changes. And in Mr. Henry Briggs his Logs- 
rithms to 100000, confiſting of Sixty nine Sheets, in each Sheer Four 
Pages, and in each Page Four hundred and fifty numbers, 1nall 124200 ; 
i.e. One hundred twenty four thouſand and two bundred Numbers. Andin 
the Caxon of Sines Tangents and Secants of the ſame Book, conſiſting of 
22 Sheets and a half, in which are Forty Pages, and in each Page Three 
hundred and fixty numbers ; in all 16200; #, e. Sixteen thouſand and two 
hundred Numbers, which with thoſe of the Logarithws, make together 
140400, 1. e. One hundred. and forty thouſand and four hundred numbers, 
and not two Numbers exatly.the ſame in both. the Books : Yet notwith- 
ſtanding this vait Number, it-is leſs than the Namber againſt X in the 
Table by 34884007; Nay, it is very little above the Twenry fixth pe 
thereof : So chat if Twenty fix ſuch Books, all of Nembers, and each | 
to contain One hundred and forty thouſand four handred numbers, and not 
any two numbers the ſame in all the Books, they would but contain the 
number of the Number that the Table exhibics againſt X in'the Table. 


# 
« 


RECREATION S 


CHAP. VII. 


Of Arithmetical Verhtying, 


Shewing an __ way, How from any Six or Five of the Ning | 

Digic Numbers ( promiſcuouſly taken, or ſet down at all adven- * 

' tures), to make both Hexameter and Pentameter Latin Ver... 

ſes, which ſhall be Good Latin, and Good Senſe ; altho the 

Party which writes the Verſe from the Six or Five Figures þo 
ſec down, doth not underſtand any thing of the Latin Tongue, 


The Fundamental SCHEME. 


ft. Fig. | 20., Fig-| 3d. Fig.| 4th. Fig. | 5th. Fig. | 6th. Fig. || 


Perfida | Verba | Vides | Promittunt |Faxdera | Certa 
Horrida | Jura » | Viro Monſtravunt] Somnia | Multa 
Turbida | Fata Tibi | Prezdicunt | Pocula | Semper 
Sordida | Dita |Scio | Producunt | Dogmata | Sola 
Candida | Dona | Reor | Caſaubuat |Crimina | Tantum 
Turpia | Vota Malis | ON { Pignora |Quazdam | 
Aſpera | Facta | Mihi Conkrmant | Jargia |Prava . | 
Triſtia | Bella | Inquam Procurant | Sidera Szpe 
Impia | Damna | Aliis { Concedunt | Tempora | Plana 


3 4 5 | z I L 
"> 


SO Ow An Þw 2» w 


How to make Hexameter Ver ſes by the Scheme. 


| Lit Six Figures be written by any perſon, as theſe 8, 6, 4, 3, 9, 5, or | 
any other. | 4 


8 the Firſt | Firft Figure | Trittia 
6 the Second # \ Figure inthe Firſt NV Second Figure Vota 
4 the Third ( Column of the Scheme JThird Figure C Tow ſhall find JScio 
is J3 the Foxrtbf{ towards the Left Hand, } Fourth Figure, this Word YPrxdicuat 
\ {9 the Fifth Nand mnder the Titleff Fiftb Figure + Tempora * 
5 the Sixth Sixth Figure Tantum 


Which y weurag this Latin Hexameter Verſe, 
: 


Wy 4 3, 9 
Triſtia Vota Scio, Przdicunt Tempora Tantum, 


' And from any Five Figures colleQed by the bottom of the Scheme 
(as theſe 1,9,7;2, 6, ) may be made this or aoy other Pextamerer 
Verſe. E xample, 1, 9, 7, 2,6. | 


" N 9 7 %. 0 
Foedera Concedunt Aſpera Jura Malis. 


'} CHAP. | 


NUMERICATL. 


CHA P. IX.- | 
Of Numerical Enigmatical Problems. 


PROBL. "bi 


If 136 Pound be tobe divided between two "pile, /a that one LEFT 18. 
Pound more hes the other ; How much wa each perſon have? 


| Fi the given Sum ( 136) ſubſtraQ ( 18) the overp lus thae bis 

rſon muſt have thang the other, and the ber ary. will be (x18) 
the half whereof is (59); and fo much muſt the one perſon have : 
And if yau add (18 y to ( 59 the Sum will be (97 ) ; and fomuch 
muſt the other perfon have; for theſe two numbers ( 77 and 7 ad- 
ded together, domeke up the whole Sum of ( 136 Found): 


PROB L. I: 


If 136 Pound be to be divided between two perſons, in in ſich or, the the 
Lifſe Share ſhall have ſuch Proportion to , Greater Frans] 4 2h 
7 5; What muſt each perſon have? © 4 


F? R the Working of this or Tthe : like Queſtion this is ghe R uo LE, 
or Analogy... on L 


4" ? 


x. k 2 7 


As the Sum of the two Proportional terms 2 Fs ( vies 7. Y | 
Tsto the Sum given tobe divided. (viz. 136.) | 1.91 
Sois (2) the Lefſer of the Propottiotial Termsgiven,  - 
To (383) the Lefſer Share: And ſo is (5) the Greater Pro- 
portional Nymberj given, To- ( 977) the CINE 


So if- you multiply the x | p, 
Leffer Proportional, t uct will be'(272 ) "1 
by the Sum of the Proportionals £7 -the Quotient C353 h 
which is the Lefſer Share. if yon tivlciply the given 
(136 ) by (5) the Greater Projortionad ut Si be « (6b), | 
which divided? (7.), the Quotient will be | 73), for the Greater: 
Share ; and thele two (383 and Go: added KY: EN 
- to the Number given to be 


\PROBL., ; 


Therts is 4 certaih TRI of Pounds 7] te di rates . ix perſons, im 
- fach ſort that eacÞ perſon fromthe fir HU baye. 7? Fox; a4 
other, ani at th* endthe left perſon had iaft as many” 
firſt : What was the Sum of Money, and how mat hadeach perſon ? 


ET the Six perſons be repreſented by theſe Six Letters ABCD 
ps then uppoſe that the firſt perſon A had 3 Pounds, L_ 


( \ 


\ 0 


'£ 


—_ 
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muſt have 10,C17,D24,E 31, and B yg | 
as in the Margent: But ( by the tenureg | 
the Problem) the ſhare of F ſhould be buy | 
juſt double to that of A, but it is muck | 
more.; wherefore ſublirat A's ſhare 3, from | 
F's ſhare, 3$, and the remainder willbe 35; 
which 1s the number of Pounds that A muſt | 
have; andthenB mult have 7 more (viz. 4z) * 
and C 49, D 56, E63, and F 70, whichs | 
; juſt double to what A had ; which anſwey, | 

_ the Queſtion as to that part: Then, theſe - 
ſhares added together, do make 315 Pound, and that was the numbe, : 
of Pounds to be divided. i APE 


PROBL. IV. 


' There were Five Bags of Money, and in the biggeſt Beg there was as may | 
' more Pounds as there was is the leaft, and in the middle Bag there was bilf | 
as much as there was in the biggeſt and leaſt together ; and each Bag from 
the leaſt had in it 30 Pound more than the other : What number of Pounds © 


' 


was in cach Bag ? 


i ET the Five Bags i repreſented by theſe Five Letters, GHKL 
5 and M, and ſuppoſe there was in the leaft Bag G 4 Pound, then 
. _ there be in the Bag H 34, and in | 
* UT: 64, andfn L 94, and in M 124. Bucthe ! 
hy tco | Bag M holds much more than double the © 
K : * of G, wherefore ſubſtrait G 4, from | 
T.- iro | M124, and there will remaia 120, andbo } 
M much Maney muſt be in the leaſt BagG, : 
—.| as inthe Margent : Then ( becauſe every | 

Bag exceeds other by 3o Pound), there } 
-| muſtbeinH - i Pound, in K 180 Pound, | 
= | | InL 210 Pound, and M 240 : And then 
Mis double to G, for 120 doubled is 240, equal roM, and Gand M to- : 
Fa co ner g5e nd Gambia 
Udde 19 all the Bags is equal to goo Pounds: * 

'. Andfais the anfireed fo all Keri ty T we 


If 136 Pound be to be divided into two parts between A and B, ſo th : 
ſhall have 25 Pound more than A, what is each (bare ? = 
[ton x36 (the Sum) ſubſtra@ 25 (the exceſs that B-muſt have 


 morethan A), andthe remainder will be xxx, the half whereof - 
hy 10s. for A; and that addedto 25 the exceſs, it makes $0 /. 10% | 
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; for 55, 4. 105.a0d 804. 105. is equalto the Sum 136 1. 
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NUMERICAL.' 
PRO-BL. VI. 


If 560 Pound be to be dividedbetween A and B, in ſuch proportion 45> Pobnd 
hathto7 Pound, what muſt each have ? ch 


HE Sum of the two Proportional Terms % and 5 make 7; 
wherefore by the Golden Rule, 3 
As.7 is to 560, fois 2 the leſſer Proportional to 160 the leſſer Share ; 


and fo is 5 the greater Proportional to 400 the greater Share; which to- 


gether make 560 Pound, the Sum to be Uivided. 


PRONE vl 


There was a May-Pole which confiſted of three pieres of Tinober, of which the 

" firſt ( or lowermoſt) was 13 foot long, the third ( or uppermoſt pitt ) was 
as long 4s the lowermoſt piece, and half the midalle piece ; und the midale 
piece was as long as the wppermoſt ind lowermoſt together : How high was 
this May- Pole, and how long each Piece? 


Ultiply the length of the firſt piece 13, by 3 and - 4, ſo ſhall 
M the two Products be 39 and 52, for 13 by 3, is 39 forthe lebpth 
of the uppermoſt piece ; and 13 by 4, .is 52 tor the length of the mid- 
dle piece, which 52 is equal co 13 the lower piece, and 39 the —_ 
piece added together ; and the height of the May-Pole was there 
104 Foot. 


PROBL. VIIL 


A Grandfather [;ving in the houſe with his S0n, and his. Son's Wiſe, and 
their Three Sons, and diſcourſing concerning their Ages, the Father /a/d, 
Tam «3 01d as my Wite and' Second Sotl, and For. nears over... —-The 
Wife /aid her was as 01d as dll her three Sons, and three years over. 
——T he Eldett Son [aid that he was as 01d as lis two younger Brothers,axd 
3 jear 5 over, -—— 4nd the Second Son ſaid be wes fowr tines the ape of 
his younger brother. aud one year over. . And when all their Ages were 
added together, thiy proved to be the juſt Age of the Grand , who 
was then 125 years old. What was the age of the Father, Mother, and «lf 
the three Sons? =” 


OR the reſolving of this 24nd the like Qefiony, ſuppoſe the a 
F eſt Son to be One year od, then the fecond muſt be 4 mw por 
over, and the cldeft as ofd as both the orher, thr is, 5 Years, atd 3 over. 
Alſo the M+her muſt be as old as all the three Sons, which, is x6 years, 
and 3 over : And conſequently by. the 'Fenor of the Qeefion, the. F«- 
th:r being the Age of his Wife and Second Sos, mult be x4 years 0ld, and 
" Which ſet down1n this manner, | 
The Youngeſt Son wasold FEEMF-2> ©. an 
| The Secogd Son was then * ©, 4, YLears, and x over. + 
_The Eldeft Son was then Years, and 3 vyer. 
© The Mother then muſt be TS 16 Years, and 3 Over. 

The Father mult chenhe *,, 14 Yeats, and 4 over, 


Dd 


Al which added together ntake 34 Years, and 11 over. 
| | | EH 2 But 
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But according to the tenor of the Queſtion, all their Ages together | 
ſhould be equal to the Age of the Grandfather, which was 125 year; 
Wherefore, to find the Age of the pounge/t Son, you mult work by 
Rule of Proportion thus : Saying, Tg 


As 34 years ; 
Is to 1 year (the ſuppoſed Age of the youngeſt Son) 


Sois 125 years (the Age of the Grandfather.) 
To 3, or in Decimals thus, 3. 352 years, 
For the Age of the youngelt Son. . 


And then 
The Youngeſt Son 3. 352 2: 362: 
The Second Son 13- 408 and 1 over, © 14-408 
The Eldeſt Son 16.760 and 3 over,\,,. - J 19.760 
The Mother 33- 520 and 3 over, ') 36. 520 
The Father 46.928 and 4 over, 50. 928 


* 
a —_———_—__——— nr —— m——_——_——— Bs, | 


113. 968 and 11 over (that is) 124. 968 = 


The Sum here is 113. 968 years, to which the 11 years over being 
added in their due places, as 18 the ſecond part of the Example they 
are, the Sum will be 1 24. 968 years, equal to the Age of the Grandfarher; * 
and the eſtion reſolved in every particular. SEA 


PROBL. IX. 2 


If 222 Crowns be to be divided among three Perlons A B and C, in ſuch : 
proportion that C ſhall have 9 times as many 4s B, and 6 times as may © 
45 A wanting Ten, —— And B (ball have 7 times as many 4s A, and 25 | 
over : How many Crowns muſt A have, and alſo B andC * mW 


Quepoſe A to have only one Crvons then by the Queſtion, B mult | 


have 7 Crowns, and 25 overs C muſt have g times as many 
as B, that is 63, and6 times as many as A, that is 6, in all 69 wanting 
Io ; which ſet in this manner. 0 


A 1 Crown; | 
B 7 Crowns, and more 25. 
C 69 Crowns wanting 10. 


3 

BRI nmr. = 
% Ps 
» 


The Sum 77 Crowns, more 25, wanting Io. 4-7 


SubſtraX the xo wanting from the 25 more, and then there will re- | 
main”r5 over; Subſtrat 15 from 222, . and there will remain 20%; | 
fora dividend, and the Sum 77 muſt be the diviſor ; wherefore divide | 
207 by 77, and the Quotient will be 2 5 /or in Decimals 2. 688) for the ; 

; ' ſhare of A, and then A. having : 

A having 2. 688, _ 2. 688, B muſt have 7 times 8 

B muſt have 18. 816 and more 25. many, that is 19. $16, and 25: 

C muſt have 185. 472 wanting x0. over; and C muſt haye aioe; / 

 S——==——— times as many as B, which is 


o- 


. | po”. * x £ 0 LY * -& 


together makes 185. 472, wanting 10; all which being added together 
25 above, do make 206, 976, to which the '25 over being added, and 
the 10 wanting ſubſtratted in their due places, rhe Sum will be 221. 
976, that is, 222 Crowns, and anſwers the Queſtion. 


'A ©.688, {22 6. a 688- 
B 18.816 more 25, Cit i, 43. 816, 
C 185. 472 wanting 10 175. 472. 


rn N 


2.06. 976 more 25 want 10. _ 221. 976. 


PROBL. X.. 


There are four Weights 4 B C D, all which together do weigh 314 5 Pound, 
of which B weighs more than Aby 9 Pound, C weighs three times as much 
as A, and four times as muchas B , and D weighs 6 times A, 3 times B, 
and once and 4 half C; their reſpettive weights are demanded. © BD 


ET the weight A be ſuppoſed to weigh only one Pound, tlien'B 
muſt weigh « Pound and 9g over; and C\ muſt weigh 3 times'A 
which is 3, and 4 times as much as B-which is 4, which together 
makg7 for C ; and then D mult weigh 6 times A, 3'times B, once and 
a half C, and 4 times B, which together make 194; -all which added 
| together do make 28 3 more by g,:which ſhould 
be equal to 32.4 5; Subſtratt the 9 which is over, 
from 324 z, and the remainder will be 3x5 5 for 
Aon 9 yo _ = pore hetdrmng Div1 by 

ide: 315,; by 2&ZY (or'decimally 315. 5:- 
——— 28, (5) the Quotient will be 11. 07 for the 
Sum 28 ; more 9g, weight'of A. Then | Te ER 


A weight I I. 07, -— 26-09 
B cult weigh 11.07 +9, yh 20; OF: _* 
C muſt weigh 77. 49, 77-49 
D muſt weigh 215. 86, J ar 5. 86 


ee Ce ny 


Their Sum 315. 49 +9, Or 324+ 49 
| which anſwers the Queſtion. 


PROBL.XI.. 


Three Merchants build « Ship which coff 6000 Pound,of which A paid } part, 
Bj pert, ang C x pry; What aid each py t, 1 


- 
* 


- 4 


I make x20; "divide this 120 by cath-ſeveral Dendminaror, asby 
4» by 5 and by'6, and the Quoriems wilt be 30, 24 and 2g, |. 


\-/T Ultiply the Denominarvrs of the feveral” FraQtions 141, and they 


s 


20 


> BID PI: 5. 
For 120 divided bye 5 egiveth for its Quotien | 24 
| 6 | 


The Sum whereof is 74 
4 Then 


RECREATIONS 
Then ſay by the Golden Rule of Proportion, 
3 14 A 2432. 43 


If*74 come of 6000, )3 


what will come of ) } AnſwersB 1945. 95 


1621. 62 


ee a. EY 


The Sum —— 6000. 00 


PROBL XII. 


There are three Weights ABC, of mhich, the leaſt Weight A, weight A 
Pound, and the other two toz rether do weigh ſeven times as wack 4s A, on 
they ave in proportion one to "the other 45 4 is to 5, = 


Ti Weight A weighing 30 Pound, the other two Weights toge- | 
ther Na Can 7 times A which is 30, muſt weigh 210 Pou op ; 
and the Proportional Numbers 4 and 5 being added together do make b F 
Then by the Rule of Proportion : : 


As 9, the Sum of the Proportional terms —_— 
Is to 210 the Sum of the two unknown Weights ; - 
So is 5, the Greater Proportional Number, 

To the Weight of the Greater Weight. 


' Wherefore, Molly's 210 by 5, the Produtt will be 1080. which &. 
: vided by £0 ives in the, Quotient 216; for the Weight of the bigger - 
: Weight that ſubſtraQed from 210, the remainder is 933 Js | arll 1 
> Mas Wage, and ſo the three Weightsare th I 


p B 91; ji Foote Weight of all three. - 
Il 


PROBL, XI. 


| Two Travellers ſet out froms two Towns which @ ae 140 Miks dior, #p08 ht 
: and the ſame day; One travels 8 miles « a9, _ other 6: In how many 
aays T1 _ will they meet exch other ? © 


| On ppoſe ae (or Day) for the time thar the fl ſhalt meet, in which : 
4.) timeone would have travetkd $, and the other but 6 miles of the 
Uregys AY ether bers I4 miles; i they ſhanld haw ' 
; [45 care refore, divide x by 14, the Quotient will be 16, - 
arts many $ will they meet: For 106 times $ is.80 Miles ;. and; 
7 _—_ 6 is x; Miles; which ry; make . 140 Mites the whob | 


PROBL 


& 


NUMERTFC AL. 


 _ PROBL. XIv. 


There is a Ciſtern which hath Fog Cocks of ſeveral Siſes, which Ciftern holds 
8 Barrels of Water ? If thefirſt or leaſt Cock be opened, the Water will he 
6 hours in running out : If the ſecond Cock be only opened, the Water will 
iſſue out in 4 bours :, If the third be only opened, it will run out in 3 hours; 
and if the fourth and biggeſt be only opened, it will run out in hours: In 
what time will it run out, if all the four Cocks be ſet running together ? 
F the leaſt Cock will vent 8 Barrels (that is, all the Water) in6 hours, | 
I the ſecond would vent 12 Barrels in that time, the third x6, and the 
fourth 24 Barrels, in all 60 Barrels. OT. wed 
Here is now a Proportion between 60 Barrels and $ Barrels, and be- 
tween 6 hours and the time that all the Water will be vented in, . if all 
the Cocks were opened : Wherefore ſay, gd) 


If 60 Barrels will run out in 6 hours ; In what time will $ Barrels rus out ? 


Multiply 6 by 8, the ProduQtis 48, which ſhould be divided by 60, 
but being it is leſs, the Qyotient will be & parts of an hour, or 48 
Minutes, and in ſuch time will all the Water run our, if all the four 

Cocks be ſer open, 


A Mau dies, and leaves his Wife big of her firff Child ; «nd by Will bequeaths 
his Eſftate in manner following : That if the Child bis Wife then went 
withall ſhould prove « on, wr ther his Wife ſbosld heave two Thirds, 
and the Daughter one Third of his Eftate + If it be « Son, then the 
Son was to have two Thirds, and the Mother one Third of bu Eftate, which 
Eftute was 2600 Pound. —— After the deceaſe of the Father, the Mother 
was delivered of two Sons and one wy ng How muſt the Eftate be ds- 
vided among ft them, according to the Will of the Father ? S 


Y the Teftators Will it is evident that for one Third that the 
Daxghter had, the Mother was to havetwo Thirds ;. and the Sow was 
to have double to the Morher. Then | | 


&+#: 3-5 

| | I— 0—0® 
| 2a— 0—O 

| ets ms ont he 


PROBL, 3 EE 


- 


The Sum— 4s 1—o0—0 


This x1 Pound ſhould be equivalent to 2600 Pound, wherefore di 
and the. tent will be 2364. 75, 34 14- for the 
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£ "2 Þ_ - 

Daughters OC 236—0J— 3 — 
Mothers 472. —14— 6—2 

The x Sons ſhare be 945—o09a-I1—0 
2 SONS 4 one AHN ae 


ran rrn >= hn egg 


In all—2600amw00 — 0—0 
Equal to the whole Eſtate. 
PROB L. XVI. 


If there be 160 Pound (or 38400 Pence) to FY diftributed 4P0Ng abt p 

4 wumber of Poor Priſoners, Lame Men, Widows and Childrey, o ol 
every Priſoner ſhall have « Shilliag, every Lame Man Six Pence, every 
Women Four Pence, and every Child te Pence : : How many of ho 
People will this Money relieve * 


HE Sum of Pence in 160 Pound be 38400, ſz that FR.” 

a Dividend ; then add 12 4, 64, 44,3 4 together, and they niake / 

2s, by which divide 38400, and the Quotient will be 1536; cod | 
many Perſons muſt there be of each kind ; For 


If, 
Shillings 
Si 
15360 Grous 
Ions 


And now if you m arg I <4 II the Produt will be 6 144, ol 


ry many will be the w number of crſons to be relieved. 


Fi | c 


PROBL. XVII 


What Number is that, which if you divide it by g there ſhall remass . gi 2% 2 
it by 8 there ſhall remain '7, divide it by 5 there ſhall remain 6, and py, by T 
5, 4, 3 4nd 2, and being divided by 2 there ſhall remain One ? 53 


Here are ſeveral ſach Numbers to be found, and to find th 
| F that is tis qualified, do thus, — Set down all the pr cl. 
— - orderly. one under another, and againſt 1 ſet 4 
. Cypher ; then under 't fer "oa and add 2 and x | 
| - together, they make z,'w ſet againſt 2; tht 
lay 3 times 3 489, and 2 over 3 is11, ſet 1 1 againſt | 
3, and lay. 4 times x1 i is 44, and or nan a : 
ents Yay and- thi oooein ing you ſha 0G L] 
a] 725759 Tat ist £5 
< {- numbe be 


r (har is pr. no be di oveſ; 
for the remainder i ſhall: vided as boy Fd 


_ the — you divided by: 


| pair 
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2519 
5039 
7559 


10079 : There are infinite other Numbers which have the 
2599 4 property, ſome of which are here inſerted. 
0 | 


15119 
17639 
20159 


T, 


be divided by remain 


Tf any of thoſe Numbers There will 
| 
| 
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CRAP. 
Of Numbers thought upon. 


F any Number be doubled, and that doubled be multiplied .by 5, 
the ProduQ of that Multiplication ſhall be the ſame with the Number 
ficſt doubled, cutting off che Cypher which will always be on the Righc 
hand : So 472 being doubled, makes 944, which multiplied by 5, pro- 
duceth 4720, from which the Cypher being” cur off there will remain 
the firſt Number 472. And from hence it is ulual to bid one think 


af 


RECREATIONS 


Exaimple. 


The Number thought upon———— ———— 365 
The double thereof ——— — — 70 
To which add P ir makes a3 GOUT me a i 7 
That multiplied by 5, makes —— ————— 3070 
To which add 12, it makes —— 368, 
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This laſt Produ& 368: being given you, add unto it a'Cypher, ang | 
it makes 36820, from which ſubltrat (always) 320, and the remainder | 
will be 36500, from which the two Cyphers being taken, there will ' 
be left 365, the Number thought. | - 


The Second Way. 


; ID the Party that thinketh, break his number into any cwo parts; - 
| B then bid him multiply each of thoſe parts by themſelves, and alſo - 
the parts-one by the other twice ; then bid him add all thoſe four Pro. .: 
duds together, and give you the Sum of them ; from which Sum d 
| you Extraft the Square Root, and that Root ſhall be the number 
: thought. | «= 
: . Example. — 
' Let the Number thoyght upon be 365; which let be broken into | 
' theſe two parts 221 and 144, which rogether make 365. 


ths 4 — "_ » rg Ing wv Pre bo 264 
PORns Wire Oo FR __ v " OIY " EFD A - "RL 1 IN 
TE FE * Poa egs 2] "= p C 
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Multiply 22.3 by 321, the ProduQt is +. 4884 
Multiply 144 by 144, the Produtis + 20736 
Multiply 22.1 by 144, the Produtt 1s = 31824 

fl 4 -!, - The ſameaganm. 31824 


The Surg of the four Produdts 233225 | 1. 

The Square Root whereof is 365, the Number firſt thought upon. | 

A Third Way. _ 
| Es. any Perſon chink (and ſer down) what Number he pleaſed] | 
ce 


then bid him multiply that Number, and their ProduQts ſuc: ! 
ively by all the nine Digits ; then bid him give you the laft Produtt; 
' which ProduQ, if you divide it by 362880, t 10ticnt ſhall be'the | 
; Number thought. [7 » | "0 
; Soifthe Number thought (or ſet down) were 321, that Number 
| multiplied by One (x) produceth only 3 21 : - 


(tir J2&1 Ca\- 642 no | 
> 5 
T1108 | 7704 |.) 
oo + Produceth4 35529 © } 


Ang 4” ' 7704 \ Muktiplied | 


| 38520 
231120 
1617840 | 


(12942720 j 


| 231129 +! | 
| 1617 849/41 I 
12942720” : 
116484480 :' } 


4 by 
"24 
<4. 
*- . 2 
©. 48 
hk "2% i 
” 
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_NUMERICAL 
Now if you divide this laſt Produ& 116484480 (in any caſe) by 
362880, the Quotient will be 321, equal tothe Number thought. 


1 


A Fourth Way. 


[ ET any Perſon think (or ſer down) any Number, then let him mul- 
TL. tiply chat Number by all the nine Digits ; then let /him add all che 
ProduQts together, and give you the Sum of all the ProduQts ſo added 
rogether ; which Sum, if you divide (in any caſe) by 45, the Quotient 


| will be the number thought. So 


\ [ONE 

j ” 

FP 
q 


| 


Let the Number ! 
thought be 26. | 
That Multiplied 5 
by 


Produceth5 130 


| 
1h 
| | 208 


zZ 
| 
( 234 
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The Sum 45 The Sum 1170 


Which Sum 1170 being divied by 45 (the Sum of the nine Digits ) 
the Quotient will be 26, the Number thought. 


A Fifth Way. 


BY a Perſon think (or ſet down) any Number, then bid him mul- 
tiply the ſame Number by any other Number, what he pleaſes, 
(telling you what Number he multiplies by.) Then let him multiply 
that Produtt by what other Number he pleaſes (telling you what he 
multiplies by, as before.) And fo continue multiplying three, four, or 
as many times as he pleaſes: In the mean time do you ſet down the 
Numb: r by which he firſt multiplied, and multiply that Number by 
the ſecond Number that he multiplied by, and that ProduQ by what 
he multiplied by che third time, and as many times as he multiplies ; 
and when he hath done. bid him give you his laſt Produ@, which if 
you divide by your laſt. Produ&, the Quotient will be the Number 


which he thought upon. 


- 


Example. 


Suppoſe the Number thought upon: be 36, which he firſt Multiplies 
by 7, and the Product is 252, which he again will multiply by 3, and 
the Produtt is 756; which again he will ay yr 9, and the Pro- 
duQ will be 6804. ; which laft ProduQ when he hath given you, then 
privately ſet down '7 (the Number that he firſt multiplied by) and 
multip!y it by 3 (the ſecond Number he multiplied by) and the Product 
will be 21, which: muluply by 9g (the third and laſt Number he multi- 
plied by) andthe ProduR will be 189, by which, if you divide his laſt 
Produtt 6804, the Quotient will be 36, the Number thought _ 

F 2 | _ 
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RECREATLIONS 
; | Otherwiſe, « Y BY ; 
If you bid him add all his ProduQts together in one Sum, and 


the Sum of them, then do you addall your Produdts together, a | by 
that divide his Sum, the Quotient will give the Number thought, S_ 


BE." 
"© 

—X 

s; 


\ Firſt 252 Firſt 2: © 
HisSbecondGProduct was? 756 | Youry Seconde Produt wa 1 
Third 6804 | - Third ne y 


” 
G Y »! 
. 


The Sum 7812 WO 


Now if you divide 7812 (his Produt) by 217 ( your Produd), | 
the Quotient will be 36, as betore. bh 


VI. If ſeveral perſons, three, four, five, &C. ſhould each of them think pm 
a ſeveral Number (under Ten), to tell what Number each per ſon though | 
upon, | 


| B D the firſt perſon double the Number he thought, and add 5 toi, 


which Sum multiply by 5, and to it add 10; it from this Nums 
ber you privately ſubſtrat ( always ) 35, the firſt figure of this je. 
mainder towards the left hand, ſhall be the Number that the firlt Pary 
thought upon. | | 


Example, ho 

Let one perſon think en 1 
The double thereof is ————_——————— 
To which add 5, it makes —_—__————————- 
This 23 multiplied by 5, makes —————— ——— 
To which add ro, it makes —— — ——— 
From which 1 25, ſubtratt ——— —* 
And the remainder is go; from which the Cypher towards —<— | 
the right hand being omitted, the remainder is 9, the - 
number thought. 
Thus may you doif One y_ only think a number ; but if Two, Three, - 
or Foxy perſons think ſeverally, it will be much the ſame. 


| w | Example, 
Suppoſe there were three perſons, A, B, and C, and each of them 
ſhould think theſe three numbers, A 4, By, and C6. 
The Number which A thought is ——— —c_ 
Which doubled, makes — — — 8 
To which 5 added, it makes — —— ——— — ———1 
Which mich lied by 5, produceth —— —— —— bs | 
To which add 10, andit makes —— —— —————-—_ 
To this Produdt bid B privately add the Number he thought 9. * 
0 INAKES © ernmmcen nnnnnnnennes nn nn nt R | 4 7 
Which bid him multiply by 10, it makes —— = = | 
To this Produd let C privately add his Number thought, viz. 6 
. It makes ———— KAHN WPI Be © : 


Which multiplied by 10, produceth — -—— —— $4 


bf i. 

7&3 
This 
F. 

; "20 


r 


| OO 
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NUMERICAL. : 
This being done, bid them give you this laſt Produ& $8460, from 
which do you privarely fubſtratt 3500, 'and there will remain 4960: 
the Cypher being omitted, there will remain theſe three Digies, 4, 9, 
and6, for the Numbers that A B and C feverally thought upon. 
Note, That if one perſon only Think, then ( as before ) ſubſtraRt 


from the laſt Product only 35 ; if two perſons, ſubſtrait 350; if three, 


3500, O's © 


20 | 

VII. There {ts in 4 heap 132 ( or any other number which you know) of 
Counters, or other Pieces off Money, or any other things whatſoever : Then 
if Three perſons take each of them a certain number of Pieces out of the 
heap, unknown to you, to know how many Pieces each party took, 


E T the number of Counters in the heap be 132, and let the three 
'- perſons be A, B, and C : Bid one of the Parties, as A, take from 
the heap 4, 8, 12, 16, 32, &c. or any other number that may be divided 
by 4, and keep them in his hand: Then bid B for every four Pieces 
that A took, let him take 7 Pieces: And bid C for every four Pieces 
that A took, take 13 Pieces: Which when they have done, tell what 
number of Counters are left, and ſubſtrat them from the Number you 
laid down, and the remainder will be the Sum of Counters which all 
of them have in their hands, which number do you proguecly divide by 
3, the Quotient ſhall be double roche Number which A took. 


' _ Example, _ | 

Let the Number of Counters which you laid down be 132. Then 
ſuppoſe that A rook out 16, that is, four times 4, then B muſt rake out 
7 for every four that A took, which is four times 7, or 28 ; and C muſt 
takeout 13 for every four that A cook, and that is 4 times 13, or 52. 
This done, tell how many Counters thereare left upon the Table, which 
you find tobe 36 ;. this ſubſtrated from the whole heap, which was 13 2, 
there will remain 96 ; and ſo many Pieces have A Band C in their hands; 
this Number 96 divide by 3, and the Quotient will be 32, the half of 
which is 16, and ſo many Pieces did A take ; then B muſt have taken 
28, and C52. OO 


VIII. If there betwo Pieces of Money, 4s 4 Ninepence and a Shilling, or 
any other two Pieces ( provided one be Even, and the other Odd), let any 
perſon take one of them in one hand, and the other in his other hand, to 
tell in which hand the Ninepence (or Odd Piece) is, and in which the 
Shilling ( or Even Piece) 1s. 


I D the Party that he double the Piece c_ hath in his Left hand, 
and triple the Piece which he hath in his Right hand; then bid 
him add the ewo Numbers —_— and ask him whether ic be Even or 
Odd; if it be Even, che Shilling is inthe Right hand ; bur if it be Odd, 
the Ninepence is in the Right hand. TOI i 

: | . Or, 
If you bid the Party double the Piece which he hath in his Right 
hand, and triple that which he hath in his Left, and if the Number 
be Even, the Odd Piece is in the Right hand, and the Even in the Left. 


1x if 


45 
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RECREATIONS 


IX. If any Number of Counters ( ſuppoſe 9 ) or other Pieces of "_ 
Stones, or the like, be laid in « Row, to tell what Number ( not exceeding | 
the number of Pieces ) any one thinketh upon. FE 


j 
] Y Nine Counters on a row, (as in the Figure. ) 


© 
I 


Then do you ( privately ) call thax which lieth next your Left hand 
One, the next Two, the next Three, &c. then that towards your Righ 
hand will be 9g. Then bid any perſon think any number, nor exceeding 
Nine, and then bid him lay his finger upon any of the Pieces ; then © 
( you knowing privately which Piece it is, whether the firſt, ſecond, 
third, or any other) add 9 privately to the Number of the Piece he. 
laid his finger upon. "0 

Thus if the Party ſhould think 2, and he ſhould lay his finger upay - 
the Counter A, which 15 the ſixth, tothis 6 add 9 ) the Number of Pie : 
ces inall) and it makes 15 ; rhen bid the Party count from the Nuns | 
ber which he thought upon ( beginning at the Counter A) backward : 
till he make his number thought on x 5, which Number 15 will end at * 
the Counter B, which is the ſecond Counter, and denotes the Num ? 
ber he thought on, to be 2. : 

The like may be done with any Number more or leſs than 9 ; only 

remember, that as now you added 9, you muſt always addits | 
Number of the Counters or Pieces you laid down, whether, | 
10, 15, Oc, Lo 


__ as 7 
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CHAP. AL 


 APlan and Eafie Method of Extrafting the Square Root of a. 
Number ( bow great ſoever ) without the help of Multiplication | 
or Diviſion. © | — 
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[T7 15 Method of Extrai7ing of the Square Root, 1cannot butt / 
FHF tributeto Sir Sam. Moreland, Baronet, altho it doth not much * 
differ from the manner of Extr aftion by Nepier's Bones : For as thoſe | 
Roas which my Lord Nepier ( the Inventor of them ) calls -R«bdologhh | 
Sir S«»uel doth reduce the Poſition of them into feveral Tables, which | 
- a7 Tarifſs's. The manner of making or preparivg whereof I hal 

ere ſhew : 


NUMERICAL. 


"y How to make a Tariffa for One or more Figures, that is, for any 
ay Digit, or mixt Number, 


Example: Suppoſe I would make a Tar if for the Digit, Number 4. 
As in Table { or 7ariffa) I. | | | | 

Firſt, Set down the Nine Digits orderly, in a Column towards rhe 
lefr hand, andin Figures bigger than ordinary, that they may take up 
the ſpace of two lines of ſmaller Figures. PT Os foros 

Secondly, Againſt the es more to the right hand, and at the 
top m6 5-408 part of the line ſet 4, the Figure for which the Tariffs is to 

Thirdly, Double 4, and it makes $, which fer under 4, againſt the - 
| Digic z, and at the upper part of the Line... | 

| Fourthly, Add 4 to 8, and they make 12, which ſer againſt the. Di- 

git3: Alſo to 12 add 4, it makes 16, which ſec againſt the Digit 4 ; 

tro which add 4, and it makes 20, which ſet againſt the Dipir 5, and fo 

continually adding 4, you ſhall have 36 to Fund againſt the Digit 9 ; 

for 4 times- 9 15 36. | | E; 

Fifthly, In a Column yet one place forward towards the Right hand, 

ſer the Squares of the ſeveral Digirs; as againſt x ſet r, againſt 2 ſer 

zpainſt 3 ſer 9, againft 4 ſer 16, and againſt g you wilt have 81 : And 

thus is your F:rſt Tariffs for the ſingle Figure 4 finiſhed. — 


Now to make a 7ariff for two or more; Figures, the ſame method js \ 
fill ro be obſerved. As for LEES IT 
Example : Suppoſe I: would wake a 7arif{s for 46.,,,, 
. Firft, Ina Columatowards che Left hand ſez down the Nine Digirs 
orderly, and ina bigger Figure. . - 1 1 
Secondly, Set your Number to be 7ar:ffed 46, againſt 1, as in'the ſe- 
cond 7, a i 7 
Thirdly, Double 46, and it makes 92, which ſet againſt 2 ; then add 
92 to 46, and they make 138, which ſer againſt 3 5 and fo by. the con- 
rinual addition of 46, you ſhall find 414 to ſtand againſt the Digit g, 
for 9times 46 is 41 4... —. | ER | 
Laftly, 'In a Column yet more to the' Right hand, ſer the Squares of 
the Nine Digits; as againſt 1 ſet x; againſt 2 ſer 4/; againft x ſet 9g; 
apainft 4 fer 16, as in the firſt Tariffs, | + = þ 
And in the ſame manner may you make a 7 «roffs for any number, how 
ore {oever by the direQions of - the two foregoing Examples ; and asis 
ne for the number 468 in the Third Tariffs; and for 4684 in Foxrrh 
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Tarifſa ; &Cc. : 
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Squares of the Digits 


Squares of the Digits. 


Firſt Teneriffa 
Squares of the Digits. 
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How to Extract the Square Root of any Number. * 


ET 548777476 be a Number given, and let the Squan | 
I Root heiont be required ; 2: "es 
Firſt ſet down the Numher, and make a Prick over the firſt-figun / 
thereof towards the right hand, and fo over every ſecond figure, ay | 


uſual in Vulgar Arichmerick, .and then will the Number given being 
Pointed, ſtand thus, * " it 


” 


$4877 7476 Ro 

And there being five Points, it ſhews that the Root thereof will con- 

ſiſt of Five Figares, whereof to begin your Extra&#ion, find the nearek 

 Squere Number to 5, the figure under the laſt Point, and that is 4s the 
Root whereof 1s 2, put 2 into the Quotient, and ſet the: Square thett - 

of 4, under 5, and ſubſtraQing 4 from'5, there will remain x, to which - 

I bring dowa.the two figures belonging to the Second Point, namely4 | 


P 


and 8, andthen it will be 148, and the work will ſtand thus, 
$48777476 (2 
4 
148 


Then double 2, the figure inthe Quotiexr, and it makes 4 ; for which 
figure 4 make a 7 riffs, as is before taught, ( asthe Firſt Tariffs is) Yr ; 


6 


 NUMERICATL. 


| in that Triffa find the neareſt number to 148, which 
is leſſer, and you ſhall find that number' to be 129, 
againſt which ( 1n the Colume of Dzgits ) ſtands 3, 
| put 3 in the Quotient, and ſubſtrat 129 from 148, 
and the Remainder will be rg ; to which bring down 
the two figures belonging to the Third Point, namely 
-7, and then the Number will be £977, and the work 
will ſtand thus, 


Then double the two figures in the Qevrient, and 


they make 46, for which number 46 make a Tariffs (as 
is the Second T ariffa beforegoing ) ; and in that Tariffs 
find the neareſt number leſs than. 1997, which you 
will there find to be 1856, againſt which ſtands the 
Dzzit 43 put 4.in the Quotient, and ſubſtrat 1856 from 
1977, and the Remainder will be rt, to which bring 
down the two figures belonging to-the fourth Point, 
namely 74, and then the Number will be 12174, and 
the work will ſtand thus, 


Then double the three Figures in the Quotient, and 
they make 468 ; for which Number make a Tariff 


548777476 (23 
4 | 

148 

129 


CE me ae 


"P77 


$48777476 (#34 


1 48 


12:9 


5438777476 (2342 


( as is the Third Tariffs beforegoing), and in that Ta . 


rif/a find the neareſt Number, which is lefſer,to 12174, 
which I find there to be 9364, againſt which ſtands 
_ the Digit 2 ; put 2 inthe Cuorzenr, and ſubſtraft 9364 
from 12174, and the Remainder will be 2810, to 
which bring down the two figures belonging to the 
laſt Point, namely 76, and then the number will be 
281076, and then the work will ſtaad thus, 


This done, Double the four figures in the Qeotienr, 
and they make 4684, for which number make a T- 
+ riffe, as1S the Fourth, inthe foregoing Examples; and 
init find the neareſt number to 281076, and init you 
ſhall find the very number to ſtand againſt the Digit 
6 : Wherefore pur 6 in the Quotient, and ſubſtralt 
2.81076, from 281076, and there will remain nothing ; 
which ſhews that the given number 548777476 is an 
exalt Squere Number, and that 23426 1s the ' Root 
thereof 3 ,and ſo the whole Work being ended, it will 
Rand as followeth. | 


148 


129 
197 7 
1856 
 2$3174- 
9364 
281076 


$48777476(23426 
4 \ 
148 
129 


1856 


12174 
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CHAP. Xl 


A Brief and Compendious Way of Multiplication, wherein the Pro- | 
duct is given at once, without ſeveral Workings, or writing dopy 
any other Figures but the Product it ſelf. = 


I. Example. F ET it be requred to multiply 7432, by 45. - 
| Set down the Numbers as in the Margenr. Then, | 
x. Multiply as the line direds you; fay.; 
times 2 is 10, place o under Unites, and cany } 
I in mind. | Rb 
2. Say 5 times 3 1s 15, and 4 times 21s, 
which added together, with x in mind, make, 
24, ſet down 4 in the next place on the left hand, 
and carry 2 in mind. bn 
3. Say 5 times , 1s 20, and 4 times 3 is nz, 
which added together, with 2 1n mind, makes 
34» place the odd 4 1n the next place, and carry 
3 1n mind. | 
4. Say 5 times 7 is 35, and 4 times 41s 16, 
which added together, with 3 in mind, make. 
54, ſet down 4 in the next place, and carry; 
in mind. EN 
Laſtly, Say 4 times 7 is 28, and 3 in minds 
3, which ſer down, and the work is at an end: 
And the Produtt of 7452 multiplied by 45, 
334440: As inthe Margent. un 


7 432 5 2+ 
1 L 1 . 4a Fo 
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Il. Example, Multiply, 524 by 452. 
1. Set the Numbers down, as in the Margent, 
and ſay ( as the line direas) 2 times 4 158; 
ſet 8 inthe place of Unites under 2. #4 
2. Say 2 times 2 Is 4, and 3 times 4 15 1}, | 
* which added together make 16, place 6 under | 
3, and bear x in mind. aol} 
3. Say 2 times 5 is 10, and 3 times 2 is 6,400 
4 times 4is 16, which added together with, 310: 
E xample Example mind, makes 3, place 3 under 4, and bear; 
I. II. _ 1nmind. 1x oun © 
4. Say 3 times 5 is 15, and 4 times 2:8, 
which added together, with 3 in mind, maſs: 
26, place 6 before 3, and bear 2 in mind. ©: 
Laſtly, Say 4 times.5 is 20, and 2 in mind makes ez, which ſet dowl, : 
and the work isat an end : And the ProduCt of 524 multiplied by 43 / 
will be 226368, as in the Margent. A 
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NUMERICAL. 


CHAP. XIIL 
Of Ceres and Virginum. 


] N ſome Ancient, and in ſome late Writers of Arithmetick alſo, 1 find 
a Rule called Ceres and YVirginum, which teacheth only how to re- 
ſolve Merry or Sporting Queſtions, to puzzle young Pradtitioners in 
Numbers : And1n regard that this Book is fraught wich matters Recrea- 
tive, I ſhall here inſert it, with ſome RefleRions upon it : And this R/: 
will be made appear beſt, by the Solution of certain Queſtions as proper- 
ly belong to it; as ſuch as here follow. 


Queſtion I. 


A Lady's Caterer bought Eight Birds of two ſorts, namely Geeſe ent Heris, 
for 29 Shillings: The Geele coſt 4 ſhillings apiece, and the Hens 2 ſhil- 
lings apiece : How many did he buy of each fort ? 


Ultiply the whole number of Bras, viz. 8, into the Left Price, 
M 2 5. the Produd? willbe 16, which take from the whole number 
of Birds, viz. 20, there will remain 4 for a Dividend, which mult be 
divided by the difference of the Prices of the two forts of Birds, name- 
ly, by 2, and the Quozzent will be 2 for the number of Geeſe ; then muſt 
the Hens be6. Ando | 

2 Geeſe at 4 s. 1s —= 8, 


6 Hens at 25.15 — 125. 


—_ = 


— ——— 


In all-8  Inall-o._ 
Queſtion II. 


There were One and Twenty perſons in Company, ſome Men, ſome Women, 
and ſome Children ; and amongſt them they ſpent 26 Shillings, and ſo, 
that every Man ſpent 2 Shillings, every Woman 1 Shilling, and every 
Child 6 Pence : How many muſt there be of each ſort ? | 


To reſolve this or the like, thisis the R U L E: 


Multiply the Number of Perſons by the leaſt Expence, and take the Produit 
of it from the whole Expence, the reſt ſhall be the Dividend; which divided 
by the difference between the Greateſt and Leaſt particular Expence, the 
Quotient is a Number, which the number of Men (or they which ſpend moſt) 
comes near to, but cannot exceed. Or if the ſaid Dividend be divided © 
by the Suns of the Greateſt and Leaſt Expence, the Quotient is a Number, 
than which the number of men, ( or thoſe which ſpend moſt ) cannot be 
much leſs. | 
O in this Qve/tion, 21 Perſons multiplied by 6 Pence ( the leaſt Ex- 

pence ), the Produtt is 10, which taken from 26 ( the whole Ex- 
pence) the Remainder is 153 tor the Dividend ; and then taking ; from 

2, there reſts x 5 for the Diviſor, and the Quotient is *;, which 1s ſome- 

thing more than 10 ; the number of men therefore muſt be but 9. 
Then curnthe Dividend and the Diviſor. both into whole Numbers, 

by multiplying them into the common Denominaror 2, lo they being re- 


duced, will be 31 and 3, as before is ſeen inthe Quotient. 
: G 2A 4 MuL 
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RECREATION S 


altiply the Diviſor 3 by g (which is the numter of Mez) the Pry. 

Fi + 4 ch _ Lo 1 (which is the re{uced Dividend) t 
remainder is 4 for the Number of Women ; and then the Children my 

be$ ; as in the firſt Example. | 

= 

g Men, at 2 s. each ? 18 

Firſts Women, at 1% each, 1s 4 

'$ Children, at 64. each 4 


——_—_—___——————_— 
———_— 


In all 2: Perſons. Inall 26s. expended, 


"But the »umber of Men may be alſo but 8, which multiplied by the 
reduced Diviſor 3, it produceth 24, which taken irom 31. the 
mainder is 7 for the Women; and then the Chi/drex mult be 6 : As inthis | 
ſecond Example. 
, S. 

| $ Men, at 2s. each 16 
Second? Women, at 1 5. each 7 

6 Children, at 6 4. each 3 


In all 2: Pe ſons. In all 26 5. expended. | 


Or the number of Men may be 7, which multiplied by 3, produceth 
21, Which taken from 3:1, there remains 16 for the Women, and then 
the Children muſt be 4, as 12 this third Example. . | | 


| S. 
7 Men, at 2 -. each 14 


\ 


Thin Women, at 1 s. each 10 
4 Children, at 6 4. each 2 


In all 21 Perſons. In all 26 s. expended, 


By what is here delivered in this ſecond Queſtion, it is plain thatits: 
capable of ſeveral Solutions, and all of them true. | 

But further, The number of Men may be 10, and not more; fort 
you put them 11, that multiplied by z produceth 33, which is greatet 
than 31 from whence it ſhould be taken : But they may be 10, and thet 
there is only One Woman and 10 Children ; and this confirms the for 
mer part of the Rule. 


Now for the later part of it : If the Dividend 31, be divided by the 


. Sum of the two Extreams (reduced by doubling as the Dividend 6) 4 


the Quotient will be 73, and the Men may be 7 as hath been ſhewed; 
but they may be alſo but 6, and fewer they cannot be : As 6-Men, 1} 
Women, and 2 Children: For if you put the Men Five, that mult: 
plied by 3, produceth 15, which taken from 3x, there remains 16 ſt 
the Wom:n, and fo there ſhould be no Children, which is contrary tothe 
Suppoſitian. EE: E 

And further, Becauſe the Quotient was 73, the number of M 
might be ſo (if pure Arithmetical Diviſion be only regarded.) And 
then the number of Women are 7:, and the Children 63, 8s in <5; 
Example. pF —_ 


: | | 71 Maj 


_ > 
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Men, at 2 s. each - c 
omen, at rs. each 7 
2 


Inall 21 Perſons Inall 26 o expended. 


Queſtion III. 


There ts goo |. to be diſtributed by the Will of a Deceaſed Friend, to 30 
Perſons of three ſeveral Qualifications, as Miniſters , Lame Soldiers, 
ana Poor Tradeſmen ; /o that each Miniſter msy have 60 1. each Sol- 
dier 40 I.. andeach Tradeſman 201 How many Perſons of each (2ua- 
lification muſt (or may) there be? © 


Ultiply (according to the Rule) 30, the Number of Perſon?, by 20, 
M the /eaſt Share, the Produtt is 600, which taken from goo, the 
whole Legacy, there remains 3oo for the Dividend ; and 20, the leaſt 
ſhare, taken from 60, the greateſt ſhare, leaves 4o for a Div//or ; and 
ſo the Quotient will be 7 5, and more the Miniſters cannot be: Alſo 
add 60 ang 20 (the greateſt and leaſt Shares together) their Sum is $0, 
by which divide 300, and the Quotient will be 3 3, and much fewer the 
Miniſters cannot be. | | 

Not to ſtand upon the Frad#ions (in the dividing of Men ) 


Miniſters J. 6. $ Js 


4. 
The Soldiers C muy be cnher? i. 3- % Þ 4 
| I9. 19. 


22. 21. 20, 


 —— _— 


3ZO 


Tradeſmen 


- 


That the Mzni/ters cannot (in whole Numbers) be more than 7 or 
leſs than 3, may thus be proved. Firſt, Let them be 8, then 8 
times 4o is 320 which is more than 3oo, from which it ſhould be taken. 
—— Secondly, Let them be 2, then 2 times 4o is 80, out of 309 there 
remains 220, which divided by 20, gives in the Quotient 1x for the 
neon ſo the Miniſters and Soldiers being 13, the Tradeſmen mult 

7, 
But, 
. : | "A 
2 Miniſters, at 60 /. each, is 120 
1x Soldiers, at 40 /. each, is 440 
19 Tradeſmen, at 20/. each, is 340 


—=> In all 900 


Y 

t 

mo 

* 

W 

> 

5 | 
4 ; 
” 

: 
. 
* 
p 


RECREATHIONS 


Queſtion IV: 


/ 


* there be Ten Perſons of Four ſeveral Countries, Engliſh, Dutch, French 


and Spaniards, to pay a Debt of 1000 /. ſo that every Engliſh-man 
pays 50 |. every French-man 701. every Dutch-man 130 I. azd every 
Spaniard 150 |, How many # there of each Country ? 


HE Dividend (according to the former Rule) is 500: Now to 
find the Diviſor, take his Sum that pays leaſt (namely «go /.) 


our of each of the other three, 150, 130, and 70, and the remains 


will be 100, 80 and 20. 
' And the Firfland Laft, viz. 120 for the Diviſor ; the Quotient will. 
be 4 z, and the Spaniards cannot be more. 

Secondly, Add the firſt and ſecond together, viz. 180, the Quotient 


Is 2!; ; and the Spaniards cannot be leſs. That 1s, 


The Spaniards cannot be much more than 4, or leſs than 2: And 


| therefore, ſeeing any one Solution will ſerve, 


Let the Spaniards be 3, and by that multiply 100, and take the Pro- 
duct out of 500, there remains 200 for a ſecond Dividend, which di- 
vided by the ſecond remain, 2o, the Quotient is 2 :, therefore the Dutch- 
menare 2, which multiplied by 89, makes 160 ; take that out of 209, 
there remains 49 for a third Dividend, which divided by the third re- 
main, 20, the Quotient is 2 for the Frexch-men alſo, and conſequently 
the En2/:ſb-men mult be 3, becauſe all of them are x0 : But the Spaniaras 


may be allo 4 or 2. 


Example. | 
L. 
4 Spaniards, at 150 /. each | 600 
x Dutch-man, at 1301, 130 
x French-man, at 70 /. 70 
4 Engliſh-men, at 50 /. each 200 


CE an 


In all xo - In all 1000 
Apain, 


2 Spaniards, at 150 /, each 300 
3 Dutch, at 130 /. each - "290 
3 -French-men, at 70 /. each 210 
2 Engliſh, ar 5o /. each TOO 


— 


Inall xo In all xo00 


i 


French, are equal in number, is, becauſe their Payments differ equally 
from _—_ on is the Mean Sum with which 10 Men ſhould pay 
1000 Pound. | | 


| The Reaſon why the Spaniards and Engliſh, as alſo the Dutch and 


d 


ae-0 


Queſtion 


NUMERICAL 
Queſtion Y. 


If one ſhould buy 12 Loaves of Bread for 12 Pence'; ſo that ſome might be 
Twopenny, ſome Penny, ſome Halfpenny, and ſome Farthing Loaves ; and 

) it be required to know how many he muſt buy of each ſort ? $a 
Nee Becauſe of 12 Loaves for 12 Perce, the Mean Price is I, but 
one of the Particulars being alſo x, there ſhould be no Pexny 
Loaves, becauſe there is no difference betwixt the. Mean Price and One 


Penny. | 
But it may be found by this Rule to be either 


4 Twopenny Loaves, 8 Pence 
—— _ 2 Penny Loaves, 2 Pence ” 
2 Halfpenny Loaves, 1 Penny 
4 Farthing Loaves, 1 Penny 
In all 12 Loaves Inall x2 Pence 
hs Or elſe it may be 
; 3 Twopenny Loaves, 6 Pence 
4 Penny Loaves, —- 4 q 
; Halfpenny Loaves, 0 
| 2 Farthing Loaves, -0 -'2 
Inall x2 Loaves. Inall z2 o© Pence 


And ſo much for this Rule. 


————_ 
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CH A P. AM 
Of Numerical Devices. 


"WM 17 any Perſon write down any three Digits (as 6, 8, 7) and under them make 
'. Nineother Digits ſet in Rank and File ; and under them you ſet Nine other 
Digits in the ſame order ; how to know, and ' [et down the Agregate or total 
Sum of all the 18 Digits and the three firſt Figures, being added together 3 
before any of the 18 Digits be ſet down. | 


| aw T. the three Figures firſt ſer down be 6, 8, 7, under them draw 
a Line, and under the Line make nine Pricks; and ; 
under them draw another Line, anc under iit make nine , » 7 
other Pricks, anda Line under them, as is done in the ——— 
ag This dope (always) ſubſtraft 3 from the Digi * + x 
Banding in the place of Unity, in this caſe 7, and t ; 
remaindex is 4; then, upon a piece of Paper (by the '_— 
bye) writedown 6,8, 4 inſtead of 6, 8, 7, and to the - + + - 
left hand of it ſet 3, inſtead of the 3 which you abated on in yo 
from the 7; ſo will your Number be 3684 ;-and that _-_- - 
will be the Aggregate or Sum of the 18 Digits, and ; 
the three uppermoſt Figures, all being added together : As in the 
following Example. | 


Having 


56 RK ECREATIONS 
| Having ſet down the three Figures 637, and drawn under 
687 thema Line, and made 18 Points and Lines as in the Margig 
248 above, bid any Perſon about you write any nine Digits upon 

631 the nine upper Pricks, and you will write nine other upop the 
254 nine other Pricks below 3 all which being added together, ! 
251 ſhall make 3684.— Suppoſe (as in the Margin) onthe upper. | 

368 moſt nine Pricks be written 748—631—254; then do you, 

745 uponthe nine Pricks under, write the Comp cements of thoſe 

3684 nine Figures to Nine ; as for his three firtt 748 do you write 

261, for 631 write 368, and for 254 write 745 ; all which 

added together, will make 3684, the Sum you firſt ſet down before any 

of the 18 figures were wfitten, 


_ 422 Example 2. But if the Digit in the place of Unity be leſs 
325 than 3, as in theſe three figures 422, you muſt take 3 from 
769 12, and there will remain 9, which ſet down ; and (becauſe 

134 you borrowed 10) take x from 2, and there remains «, and 
674 4 isthe ſame 4, before which pur 3 for the 3 which you bor- 
232 rowed, and then the Sum is 3419, which you tell beforehand : 

865 will be the Aggregate or Sum of all the Addition, as in the * 

3419 Margent is plain. | ol 

The like may be done by 4, 5, 6 figures, by obſerving the ſame : 
method, by _— of ſo many Unites from the place of Unity, and 
reſtoring again in the place of Thouſands or Ten thouſands, &c. As | 

in theſe Examples, A 


wy 

I 

© 
© 


| 


.2 
2 
4 
) 
2 
8 


WAawowr O 
mA 0+ ow 
oO O\m O 
W\O = O 00 


} 


FG SUS 
GaN =wvev 
> © Aw a 
\6 w QOYW w 
a3 © OW » 


| 


A 

$ 
A 
I 
© 


EF Three of a fort of the Five Odd Digit Numbers be ſet in Rank and - 
' Pule, as inthe Margent, and it be required of any Five of theſe Odd 
Digits to make the juſt Number 20, How may that be dowe ? 


z = In the Performance of this there is a Falacy : 

'3 3 3 No five odd Numbers taken howſoever, mn hm 

$5 5 up that Number; wherefore they do invert the 

+7 7 7 Numbers, by turning of the Paper upon which they 
9 9 are written, upſide down, and then the three Nines + 

wt become three Sixes ; and fo 3 times 6 is 18, and two 

of the Ones makes 20, as ia the other Margent. * 


Geometrical 
RECREATIONS. 


CHAP. I. 


Of Geometrical Definitions , and Praticdl 
Problems.” 


4 0:1 20949) 1 Pos On. Bike h 


' From a Point. an 4d Right Line given, toere# thiother: Right Line 
.: which ſhall be Perpendicular to the Riphc Line : given. | 


Dei k 1 : F\ fer is that which hath ho Parts, and i the leaſt 
om imggh nary thing that can be concelyedi in n the mind: 
Is r ponp.. or Prick nored with Z. 


Definition 2. ] A Right Line is a Line dtawn equally between two given 
Points, and is the fhrelt diſtance between them, as is this Line X Y, 
6m is- the ſhorteſt diftance between the rwo- Point XK and 'F. 

——Y. 

" Defuition-3; ] A Right L ane is id to be Per endicular to atiother 
Right Line, when it maketh the Angles on either [ide of the ere&ed Li 
Squat alin: i5,r: ſo that thejereFed Lime inclines not either to the Rig 
hand, or to: the Left, but ſfandeth upright upon the Line from which 
s erected: As in, this, Right Eine AB, is faid to be Zh 

' Salar-t0 che; Right: Ling & D, upon which it is erected, for t tit I" 

. Cineth neitherto.the Right pr: Left hand; and becauſe the Angles . 
fide thereof are equal ; najnely;. The Anzle ABC on theone ſide; equat 
tothe Angle AB Don the brher Tide; either of which Angles are. Rig 
Ties, and the Right Ling AB {o ſtandjpg i is Perpendicular texts. Arn 

Lin C "_ which i it i |erofted. * ; | 
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Pradlice, ] [ E T the Right 
33 a MH _, Line given 
| > ron CD, and let it be required tg 
on 3. ere another Right Line which 
{hall be Perpendicular thereun- 
to, from the Point B. 
Open your Compaſſes to any 
convenient ſmall diſtance , and 
ſetting one Foot in the Point B, 
with the other make -the two 
ſmall marks E and F, | on either 
ſide, equidiſtant from the given 
Point B. -——— This done,Open 
i | : _— D the Compaſſes again to any con- 


FE B go venient diſtance ( greater than 

the former)and ſetting oneFoot in the Point E,with the other deſcribe the 

obſcure Arch GG (over the given Point B as near as you can gueſs), 

n Again ; (The Compaſſes being ſtill open at the fame diftance ) 

ſet one Foot in the Point F, and with the other deſcribe another obſcure 

Arch HH, croſſing the former in the Point A : So is A a Point found, 

through which if you draw a Right Line from the given Point B, that 

Right Line A B, ſhall be Perpendicular to the given Right Line CD, 

and from the Point B, which was required to be done : And the Angle 

ABD, on the one fide thereof, is equal to the Angle ABC, on the ot 

ſide ; and both of them are Right (or Square) Angles. 

4 Noxze, An Angle 1s always lignified by Three Letters, as a Point is 
by One; the middlemoſt of which Three repreſenteth the Angular 
Point, as in this Caſe the Letter B. B being the Angular 

\ Point, and the Lines AB and BC the ſides containing the An- 


ple B. 


PROD L It 
How to ereft a Perpendicular, when the given Point is in ( or near ) 
the end of the given Right Line. 


Prattice. ] T ERE are ſeveral ways to effe& this ; of which] | 


will here ſhew you only Two, as being the beſt. 
Let A Bbea Line 


given, and from the 
Point A, towards the 
end thereof, let it bc 
required to ere the 
Perpendicular A C. 

. Firſt, Open 
theCompaſſesto any 
ſmall diſtance, and 
ſetting one Foot iN 
the given Point A, 

- with the other de- | 
ſcribe an Arch (or ' 
part) of a Circle, b 


E D, —And (keep- 
0s 


GEOMETRICATL 3 
ing the Compaſſes ſtill at the ſame diſtance) ſet one Foot in D, and | 
make a mark4nthe Arch at E, and ſetting one Foot in E, with the other 
deſcribe another Arch of a Circle AFG, crofling the firſt Arch inF. 
Apain, Set one Foot 1n DB; and with the other: deſcribe the ſmall Arch 
H H;. croſſing the former inthe Point C, through which Point C, draw 
a Line from the given Point A, and that Line ſhall be Perpendicular 
to the given Line A B, and drawn from the Poiot A, as was required. 
A Second Way. 


” We —_ "= ” 


Let B (the extreme end of the given Line) be the Point given. 
— _— Open the Compaſſes to ahy convenient diſtance, and ſetting one 
Foot in B, pitch down the other Foot at adventure in the Point K ; fo 
one Foot reſting in K, turn the other about till it croſs the given Line 
AB in L, anddraw the right Line LK atlength, and ſet the ſame di- 
ſtance K, L, Cat which the Compaſſes already ſtand) fromKto M ; fo 
a Line drawn from B through M, ſhall be Perpendicular to AB, and 
from the given Point B, as was required. | 


TD FF © SY Bow SS aw aw TTY: ww ww cn—_—_ a 
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PROBL B- 


ns Point above, to let a Perpendicular fall upon a Right Line 
under it. 


Y CoD w 3M © 


N this there are two Cafes, Firſt, when the given Point above, 
isover ( or near )) the middle of the given Line, And —— Secopa- 


l;, When the given Point is juſt (or near) over the End of the given 
” Line. | 


*” on my Oo 


Pri- JN «the firſt | : X 
_ Gice] | Caſe, Let 2 CN wo Y 


) WM Nobearight Line y = v-. 
given, and from the os SAN 

i Point Þ (over it) | 5 
let it be required to Fo 

* let fall the Perpen- FO - f 

. dicular Þ Q. Firſt, | | E | 

c Open the Compal- XS | 

i les to any conveni- ; - ! 

e ent diſtance greater | 

= the diſtance | , F 

tween PandQ; : F f 

- and ſetting ment .. K $2 F LP - 

d in P, with the other NJ Ee NE io 

« draw an' obſcure | Ps Mp 

| Arch of a Circle, cutting the given Line in the Points R and S. —Se- 

: condly, Divide the Space between -R and S into two equal parts 1n the 

= Point Q ; ſo a Right Line drawo from the given Point P, to the Point 

* Q, ſhall be Perpendicular tothe Line N O. | < 

: | A 2 Note, 
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Note, To avoid the dividing of the ſpace R S into two equal Parts, to | 

find the Point Q ; if you have room (either above or beneath yous 

| Line) you may ſet one Foot in S, and opening the Compile 

any convenient diſtance, make the Arch Y Y, and removing the 


Compaſſes to R, make the Arch Z Z, croſſing the former in £ 
ſoa Line drawn through A and Þ, ſhall be Perpendicular ro NO.” 


In the ſecond Caſe, T.ct V bethe Point given ; —— Firſt, From any 
part of the given-Line N O, as from T, draw a Right Line to the given 
Point V, which divide into two equal parts in.X. Secondly, Set 
one Foot of the Compaſſes in X, and with the diſtance X T deſcribe the 
Arch ( or Semicircle) V OT, cutting the given. Line N Q in O, 6 
ſhall O be the Point, to which from the given Point V, if you draw 
a right Line, it ſhall be a Perpendicular to the Line NO, and from the 
Point V, as was required, | 


PROB L. IV. 


\ To divide a Right Line- into Two equal Parts , and at Right (a 


- Square ) Angles, _ 


JE T AB bea Line given, to be ſo d- 
vided. —— Take in your Compaſſes 
FT hens the Length of the given Line AB; or (if | 
f that be too long) to any other diſtance _ 
o greater than half the length thereaf ; and 

etting one Foot in the end A, with the 
ather draw the Arch C D E.——- Second- 
ly, (the Compaſſes being open at the ſame 
iſtance)) ſet one Foot 1n B, and with the 


other croſs the former Arch ( both above 


and below the Line) in the PaintsF and | 
G : So a Right Line drawn ( or a Ruler 
laid) from F to G, ſhall cur the given 
Line in H; fo ſhall the given Line AB 
be divided into two Equal Parts in the 
Point H, and at right Angles, which was 
"H yo required, | 
' G « 


5 a... 
I ”_ ane 
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PROBL. Y. 


F Right Line being given, to draw another Right Line which af 


: be Parallel chereunto at any diſtance required, or through any Powt 
L/_s To 
Defiition, ] IN feb Lined Pardels ave Fach Righh Lines, which be 
is . drawn upon the ſame Plain, and infinitely extended © 
og cither fide, would never concur or meet; but always, in all parts, | 
12 retails 


GEOMETRICAT, 
retain an equal diſtance; and ſuch are theſe ; B . C 
two Right Lines, B C, and BD. | Women D 


In the deſcribing or drawing of Parelel Lines, there may fall out Two 
Caſes, or Varieties. AS, | 
x. It may be' required to draw a Line Paraf:/to another Line, at a cer- 
tain given diſtance. Or, 
2. The Parallel may be required to be drawn throogh an aſſigned 
Pont. | | 
And of this kind there are two Yarieties. For, - 2 
x. The given Point may be over or #xaer the given Lite, Or, 
2. It may be 04/;que to the Line given, 


= 


*SOalge LAAFrISESS. = 


Cy 


Praitice of the} ET EF be a Right Line given, and let it be requi- 
Firſt Caſe. red to draw another Right Line Parallel chereunto at 
the diſtance of the Length of the Line G. 
Firſt, Take in your Compaſſes the Length of the given Line G, and 
ſzt one Foot in the Point E, (or inany other part of the given Line to- 
wards the en thereof) deſcribing the ſmall obſcure Arch I k._—Then 
move the Compaſſes to F, (near the other endof the Line ) and deſcribe 
another ſmall and obſcure Arch LM. ——— Lay a Ruler tothe 
very topof theſerwo 4rches, lo that the Ruler do not crols, but juſtly 
_ vouch either of them: Then it by the edge of the Ruler you draw a Right 
Line N ©, it ſhall be Parallel co the given Line E F, and at the diſtance 
of the Length of G ; which was to be done. 
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RECREATIONS 


'P Hiceof the} ET PQ bea Right Line given, unto which yours 
| Sorel #7 to draw, another Right Line Parallel, which p,. | 
| rallel muſt paſs through the given Point R. 


Firſt, Set one Foot of your Compaſſes in R, and with the other taks 


* the neareſt diſtance to the given Line P Q, which is done by Opening or 
ſhutting of the Compaſſes, till the moveable Point of them do only touch | 
"the given Line P Q, and there deſcribe the Arch S'T.— Secomaly, The | 

' Compaſſes at the ſame diſtance, ſet one Foot in P, ( or any Point to. 
: wards the other end of the given Line.) and with the other deſcribe the 
{Arch V X. Leſtly, Through the given Poinc R, and the very 
'top of the Arch V X at Y, draw the Right Line RY, and it ſhall be 
[Parallel to the given Line PQ, and ſhall alſo paſs through the given 
[Point R; which was required to be done. . 


'Pradtice of the} ET AB bea Right Line given, to which another 
* Third Caſe. Parallel Right Line is to be drawn, which ſhall paſs 
through the Point C. 

firk, Take in your Compaſles the diſtance from C to B, the end of 
the given Line. —— Secondly, Set one Foot in A (the other end of 
the given Line) and with the other deſcribe the obſcure Arch FG. 
b— Thirdly, Take in your Compaſſes the Length of the given Line 
A B, and ſetting one Foot in C, with the other deſcribe the Arch D FE, 
croſſing the former in the Point H : So a Line drawn from the Point C, 
through the Point H, ſhall be Parallel to the gwen Line AB; which, 
was required. | 


PROBL. VI. 


To make a Triangle of any three given Right Lines, provided that | 
the two ſhorter Lines together, be longer than the longeſt given Line. 


E T the three Lines 
given be C,D,andE. 
Firſt, Take the long: 


P 


eſt Line C in your Com- 


paſles, and make the Line 
F G equal thereunto, Se 
condly, Take in yourCom- 
Fi. paſſes the Line D, and 
"FR ſetting one Foot in G, de- 
Ng: ſcribe the Arch H H. 

Wa —— —Thirdly, Take the 


Line E, and ſetting one 
þ $ | Foot in F, deſcribe the 

fy Tr r———6 Arch, croſſing the. for- 
mer Archin K. Laſtly, draw the Right Lines K F'and KG, and 


they ſhall conſtitute a Triangle, whoſe three ſides ſhall be I to the 
chree given Lines, C, D, E-;' which was required. - INT . 


PROBL. 


Wy 


GEOMETRICA L 


PROBL. VII 
To divide a Right Line given, into any number of Equal Parts, 


IT. 


/ l- 

Praftice. IJ * T the Right Line G be the Line given, to be divided into* 

5 equal parts, Firſt, Upon any Line drawn'at pleaſure, - 
as the obſcure Line HK, with your Compaſſes opened to any ſmall di- 
ſtance, run along the ſame Five times at the figures o, 1, 2, 3, 4, 5. 
( becauſe the Line given is to be divided into 5 parts). —— Thea take 
in your Compaſſes the diftance from o-to 5, and with that diſtance make 
the Equilateral Triangle 5 Lo. Again, Take in your Compaſſes 
the given Line G, and ſer that diſtance from Lto M and N, drawing the 
Line MN ( which will be equal to the given Line G. ) — Laſtly, 

- , Lay a Rulerfrom L, tothe Points x, 2, 3, and 4, in the Line H K, and 
the Ruler will cut the Line M N 1a the Points 1, , 3, 4; dividing the 
ſame Line, equal to G, into 5 equal parts ; as was required. 

T Note, This Equilateral Triangle thus made, is capable of dividing 
any other Line into 5 equal parts, be it either greater or leſſer than 
this given Line G, if the length thereof beſet irom L on both ſides 
of the-T riangle, and drawing a Line from either fide: As the Line - 
Q R ſhorter than MN; or the Line OP longer than MN: Alt 
which Lines are diwided into Five Equal Parts. . 


To any three Points given, which lye not in a Right Line, to find the 
Center of a Circle, whoſe Circumference being deſcribed, ſhall 


paſs through thoſe three given Points. L 
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E T the three 6 job Points be A BC. Firſt; 4 
]. Set one Foot YOUr Compaſſes im one of the 4 
oiven Points A, andextend the other Foot to B, 
another of the given Points, and draw:the Arg, ; 
of a Circle GED. Secondly, ( the Compaſ. 1 
ſes being kept at the ſame diſtance as before ) Set - 

. one Foot in B, and with the other Foot croſs the 
former Arch G'E D, with two ſmall Marks'q 
Arches in the Points D and E, and draw' the * 
Right Line D E. — 7 hirdly, Set one Foot of | 
the Compaſſes inthethird given Point, C, (they 
ſtill keeping the ſame opening”) and with the } 
other Foot croſs the firſt drawn Arch GE D, in 
the Points F and G, and draw the Right Line 
FG, croſfing the former Right Line DE in the ? 
Point O, fo ſhall O be the Centre of a Circle; : 
in which if you ſet one Foot of the Compaſſes, 
and open the other to any of the three piven 
Points, the Circle fo deſcribed ſhall paſs direQly - 
through all the 3 Points AB and C, as was re- 
quired. ” - 
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| PROBL I : | 
: Parts, nat exceeding Ten. on. 


» ſeri 


conaly 5 Rake iba 4 

E in; your Compaſs; ; 
and ſet it from A to B, 0d |; 
to D, and draw the Lane 
B D, which ſhall givide the 7: 
Circumference into 3 equal * 


F C 26d draw che Thr, 
a p in on: $ SH 
Z d A - ra the ag pet oth, My. 

* 4. % RET 
FP, which ſhall divide the - 
I >: pO OLED: «ret 


Cc Fowrthly, Serone FOR Þ 
G of the Compaſſes ig/H, and - 


there deſcribethe Arch F PI, and draw the Line FI, which (hall di-*:} 


"340 
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_ Circle into 4, £q 


GEOME.TRICAL 

vide the Circle into 5 equal parts. — Fifth/y, The lines E A, EC, E F, 
or E G, will either of themdivide the Circle into 6 equal parts: ---Six:h- 
4, The lines H B or H D will divide it into'7 equal parts. — Sevenrh- 

h, Through the point O, ( where the lines HB and A F dointerſeQt ) 
| drawtheline E K, andalinedrawa from A to K ſhall divide the Circle 
into $ equal parts, —— Eighthly, Divide the Arch BAD intro three equal 

its, and ſet one of them from D to L, ſoſhall D L divide the Circum- 
L ken into.g equal parts.——Lz/tly, The Line E I will divide the Cir- 
cle into 10 equal: parts; and: ſo is the Problem performed as was re- 
quired. x £561 13 36 | ” 


"it OP IaOK LK 
To divide a Right Lined | Angle into two equal Parts. 


E T the Angle given beC AB; upon the Angu- 

, lar Point + «RG any ice of the Con. A. 
paſſes, deſcribe an Arch a þb, then ſet one foot ina, 
and with the other deſcribe the Arch c c, and ſet one 
foot in b, and* with the other deſcribe the Arch d d, 
croſſing the former in the point D, through which 
. draw the Line D A, fo ſhal the Angle CAB bedi- 
vided into two equal parts by the Line D A. 


PROBL, XL 


Flow to deſcribe a Circle within a Triangle, ſo that the Circumfertnce 
of the Circle ſhall touch all the three ſides of the Triangle. 


Y the laſt Problem KL 

divide any two of 
the Angles of the gi- 
ven Triangle into two 
« ap parts, as the An- 
puEEG, by the line 

f, and the Angle E 
GF by the line G &, 
cutting each other in 

H; fois H the Center, 
npon which if you de- 
ſcribe the Circle, it 


{hall- couch the three 
lides of the. Triangle 
in the Points I K and L.- 
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32 TTCRESATIONS 


PROBL. XI. 


3, deſcribe a Circle about « Triangle, the Circumference whereof ſha | 


touch all the Angles of the Triangle. 


ET the Triangle given be M-N 

O, by the fourth Problem divide : 

any of the two ſides of the Triangly 
into two equal parts, at Right Anples, | 
as the ſide M O, by the line gh, and 
the ſide N O, by the line i k, croſſing 4 
each other inP; ſo is Pa Center, up. ? 
on which if _ deſcribe a Circle, it 
ſhall rouch all che Angles of the'Ty. 
angle. | TE: 


PROBL XIM: ' : 
Between two Right Lines given, to find a Mean Proportional Lin. 


Defini- A M-an Pro * 
nition. portions 


_ 2 1s weary em : 
whole. lengt Ing - 
multiplied - it ſelf, the - 
Produ@ ſhall be equal | 
— to both the Produtt of } 
bd the other two Lines,bx- | 
| tween which it 4 | 


Mean Proportional. | 
522” Let A and B be two 


& 


9” 2 lines, of which let A 
be 4 of any Meaſure, (as Peet, Yards, &c.) and let B be g of the ſame | 
meaſure ; and between theſe rwqg 1 would find a Mean Proportional. 

Draw arightline C D, and upon it ſet the line-B, which is 9, from 


| CtoE; alſoſerthe line A, which is 4, from Eto D; ſois the line CD, | 
| equalto the two lines A and B ; upon the point of the joining of 


two lines, which is at E, (by the firſt Problem) ere a Perpendicular, ; 
as EG; then divide the line C D into two equal parts in F, and ups 


| thepoiat F, asa Center, deſcribe a Semicircle C G D, corriog the Fet- 
__ before ereQted, inthe point G; then is the line E 
þ I 


a Mew | 
oportional Line between the two lines Aand B , and being meaſures ; 


- 


GEOMETRIC © 
willbe found to be 6 ; which being multiplied in ; : 
and ſo will 9 multiplied by 4 ben > DIES it ſelf produceth 36; 
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PROBL. XIV. 
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| 

Ge 7 How to make a Serpentine or Spiral Line, whoſe thrids ſhall be diſtant * 
FN | | one from the other, the length of a Ws giv h f 

ales ET itberequired to deſcribe a : 
Fo Spiral Line, at the diſtance of 

and. the given Line A B. Continue 

ing | the given line A'B at pleaſure on 

up. * both ſides, from A towards D, and 

"7 from B towards E ; and upon this 

= continued Line ( with the diſtance 


AB ) ſet off the diſtances r, z, 3, &c. 

on either (ide from A and B, Then 

(by Probl. 1.) divide the given 

line A B into two equal parts in the 

point C, and upon C, as a Centre, 

at the diſtance C A or CB, deſcribe 

the Semicircle A a B: Then open- 

ing the Compaſſes from C to x, up- 

on C deſcribe the Semicircle x þ x : 

alſo extend the Compaſſes from C | 

to 2, and upon Cdeſcribe the Semicircle 2 c 2. Again, Openthe Com- 

paſſes from C to 3, and deſcribe the Semicircle 3d z : And thus may you 

do for as many Revolutions as you _— as here 1s done only for three. 
Again, Open the Compaſſes to the diſtance of the given line AB, ſet” 

one foot in B, and with the other deſcribe the Semicircle Ae x. Then - 

extend the Compaſſes from B to x, and deſcribe the Semicircle 1 f 2. - 

Laſtly, Extend the Compaſſes from B to 2, and deſcribe the Semicircle 

283. Sois your Spiral Line finiſhed, conſiſting of Three Revolutions 

only, but may be'continued toas many as you pleaſe. 


PROB TL. XV. 
How to deſcribe an Oval, the length thereof being given. 


KECREATIONS 


E f * oh : line giyey, | 
and of that len N - 
be required to deſerie i 
val. —— Divide the line 4 
| B intothrec equal parts inthe 
L : Points C and D. Then upaq 
\ 5 C as a Cemre, at the diſtanry 
C A, deſcribe the obſcure Cir. 
eremenrennrns ec enenrnme Bo cj EAHA D and upon D, 
P73 at the diſtance DB, deſcribg | 
another occuk Circle LBKG | 
croſſing tlie former in _the 
points N and O, This « | 
through” O and C draw 
obſcure linecutting the Circ | 
in E: Alſo through O'andY 
draw another obſcure foo 
croſſing the other Circle in't, - 
Ia like manner, through the 
prom: N and C, draw ano, | 
cure line cutting the Circkn 
H, and through N aod Du. | 
nother cutting the Cirdt ih 
K. Laltly, Upon O, at thetsy,: 
ſtance OE or O L, delcabe. 
the Arch E L, and (wi ' 
ſame diſtance) upon N, & - 
icribe the Arch H RK. The 
twoends of the Oval HAY, | 
and LB K are parts of the | 
two Circles firſt of all deferi- | 
bed ; and ſo js your Oval cot | 


pleated. 
Tf you would draw an Oval Poll tos Owl, you muſt Aeſeribei / 9 | 


the ſame Centres, and to touch the lines O B, OL, and NH, 
extended 4s is done in the Figure. 
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PR/OB L. XVYL 


4 the length of a line given, to deſcribe an Oval, which fhall be im pro © 
portion to the length thereof, narrower than the former. * 
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LY the given-line 
be ÞP Q »— Dt1- 
vide the line PQ 
(by the 13:6. Probl.) 
imo four equal parts. 
X the points R Sand 
T, nd upon thoſe 
rhree points, as three 
Cemers, at the di. 
RanceRP, or TQ, 
deſcribe throes" Cir- 
cles, the middlemoſt 
of which, deſcribed 
upon the Center S, 
cutting the other 
two in the points U 
XYZ, This done, 
through the points 
R Zdraw an obſcure 
line at length, and- 
cutting” one of the 
Circles in A5 alſo 
draw a line through 
T and Y, crofling the ER Cirdle i inC, and the line ie ATenpdedrot.— 
——Again, ehroush T aod Xdraw an obſcure lineat libe y, cutting 


|  eneof the Circles i D, 'and enocher obſcure line throug hR nd V, cut- 


ting the other Circle in B, and þeing extended through he ns ocentr 


line \n W. Laſt , Upon the Point X, at the diſtance A A, deſcribe the 
Arch AC, and with the ſarys' diſtance ) one foot placed in W, with 
theother deſeride the Arch B DB, -compleating the Oval; the ends A P 
B, and CQP, being parts of. #herwo outermoſt Circles. firſt deſcribedþ 
'If you would heve an Oval P avalkel tothis, it muſt be deſcribed yes th "ow 
Centres R T W and M. 
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PROB L XVI, 
Ew to moke au Egg Form, 
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RECREATIONS 


Raw a right line A B, which divide into two equal parts in C. They | 
D divide each of thoſe parts C B and CA into 10 equal parts, ang 
number them from C both ways, by 1, 2, 3, &«. to 1o. Thes 
take in your Compaſſes 4 of thoſe parts, and with that diſtance, upon C, 
deſcribe the Circle D 4 E 4, and draw the two lines 4 E F, and 4 &G | 
extending them of afliciens length. —— Then ſetting one foot of the © 
Compaſſes in B, extend the other tothe 4 next to A ( or take 14 pantgin 

our Compaſſes) and "ns one foot in A deſcribe an Arch till it curth. | 
ine EG in H, and with the ſame diſtance, ſetting one foot in B, deſcribe : 
an Arch, cutting the line E F in K. —— Laſtly, Set one foot in E, and 
with the other, opened to the diſtance E K or E H, deſcribe the Arch 


KLH ; and fo is your Egg figure compleated. 


» Ellipfis ) whoſe length au) 
\ breadth is given. | 


; JET G and H be two lines given, - 
and an Oval (or Ellipfis) istobe - 

deſcribed, whoſe length is to be equal 
to the line G, and its breadth to thelige 
H. — Draw a line A B equalt | 
the line G, and (by Probl. 1. ) dividk 
it into two equal parts at Right Ang ; 
in the point O, and make the lineCD - 
ual to the given line H. This done, | 
take in your Compaſles the kngth Oa 
or OB, (half the lengrh of the loag- | 


PROB L. XVII. 
' How to deſcribe an Oval ( properly an 


H . eſt Diameter ) and ſetting one foot 1 


—_ 


C, with the other croſs the Diameter | 
AB, in the points Eand F ; which two points are the two Centers of 
the Oval, (properly the two Focus of the Ellipfis ) : Upon which two 
ints, let two Pins be faſtned, and about them put a String, whoſe ends ! 
aſten together in the point C ; this ſtring, being moved about the two | 
Pins with a Point or Tracer, will deſcribe the Oval (or Ellipſis) AC. 
B D, whole length and breadth ſhall be equal to the two lines G and H. 


PROB L. XIX. 


. To findthe Center of a Circular Arch, and the whole Diameter of th 
Circle, of which the given Arch is a part or Segment. 


2. 
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GEOMETRICA L 
[EZ ABC be the | 
LL inſide of a Circular 
Arch, of which the 
wholeDiameter and the 
Center is required to be 
found. — Make choice 
of a Point towards the 
Top or Crown of the 
Arch, as B, mn which 
ſct one foot of the Com- 
paſſes, opening them to 


any competent diſtance, 
as from BtoD or E,and 
with that diſtance de- 
ſcribe an obſcure Circle 


FDEG, croffing the 

Arch in D and E. Then . 
(the Compaſſes being 

ſtill open to the fame diſtance) fet one foot in D, and withthe other 
make the marks Fand L in the obſcure Circle: Alſo ſex one foot in E, 
and with the other make the marks K and M in the fame obſcure Cirele. 
This done, draw an occult line at pleaſure, through the points H and 
L, and another through M and K, crofling the former in the point O : 


- Soſhall O be the Center of the Arch, avdd O A, OB, ar O C, the Se- 


midiameter of the Circle of which the Arch is a part. The whole 
Diameter may be .found by continuing the ſides of the Axch from' the 
Springs A and B, downwards towards P and Q: Then a line drawn 
through the Center O, parallel to A B, till it meet with the Arch conti- 
nued on both ſides at Pand Q, ſhall be the Diameter of the Arch. 


PROBL. [XX. 
The Arch or Segment of a Circle being given, to find a Right Line 


( the neareſt ) equal thereunto, 


: HE ArchRS Tisa S 

Segment of aCurcle, | 
unto which a Right line is 
tobe made equal. — From 
the two extrearn. points 'of 


the Arch, draw a right line 41 
RT ; thendivide the Arch 


line into two equal parts ig | | 3c YE 


S, and draw the righe line 


ST. Thisdoae, draw a night line at pleaſure, as W m ; upon which 
line ſet the lengrh of the line R T, from Wro X : Allo take the line T'S 
in your Compaſſes, which at twice will reach from: W to Y ; divide the 
line of difference X Y into 3 equal parts, and oneof thoſe parts ſer from 
Y ro Z; foſhallthe right line W Z, be the neareſt right line-that can 
| Geometrically be found, equal tothe Arch Ligeor Segmems RST. 


CHAP. 


CHAF IL 


Geometrical Concluſions. 
SHEWING 


*How ( without Compaſſes ) having only a common Meat-Fork, ] 
( or ſuch like Inſtrument, which will-neither open wider, nor ſh 
loſer ), and a Plain Ruler, toperform many pleaſant and delightſy ; 


Geometrical Concluſions. 


T:: E C-mpaſſes is an In? rument known to all men ; and the Jnven« | 

- tion of them is attributed to 7 alusthe Nephew.of Dedalus jus | 

appears by Ovid Met. Lib. 8. Where he ſays, 7 Anas 

a=— Et ex uno duo ferrea brachia noao | 

Junxit, ut equali ſpacio diſtantibus illis 

Altera pars ftaret, pars alters duceret orbem. 
Which Sandys thus Tranſlates, 

And two ſhankt Compaſſes, with Rivet bound, 

Th'one to ſtand ſtill, th'other to turn round = 

In equal diſtance. 


Por. 

% <3: 4 4 
& » 

: 


But one John Baptiſt an Italian, as alſo one Feronymus Cardenus, alt | 
mous Mathematician, have performed and demonſtrated all / asis rele ? 

; ted) Exclia's Elements, without Compaſſes ; it is true, many Conch» / 
: fions may be done without them, ſome whereof ſhall here follow : * © 


CUNCEUS-L 
How to divide a Right Line into two equal Parts. 


y Fl 
| Bly T AB be a rightliae : 

4 given to be divided 10 
two equal partsz ſer une * 

© point of the Fork in A, and | 
with the other draw the ſmall - 
Arch a a ; then ſet one end | 

: of the Fork in B, and with 
: | = _ deſcribe. the Ara : 
[*: | 3 to tne : 
: two Arches aa and bb, fo that the Ruler ma only ies he - 
; Arches ; then by the ſide of the Ruler draw the line C D, which willde : 
- vide the givenline AB into twoequal parts in the point E ; which ws : 


& +» ; ' 
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Howto ere} a Per 


A bo 


” P F 2 


EY 


4 may be done ſeveral ways ; 4 followerh 3 


4 eat ein eh 
"The Firft Wy. 


x . bot 
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L437 


Ler F G 'be'& Hphe line, 30d H a 
int given therein, from whence it” * © 
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Points £ 
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M; which was tobe done. 
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'CONCLUS. 1Il; 
Upon the End of a ight Line given, to Preft a Perpendicular. 


) 


bo 


RECREATI0:NS 


ET the given line be A B, andlet 7” 
Pp = required to ereCt a Perpendicular | 
_untg upon the-end'B. ——Set one poine of 
your fork in the end B, and keeping It there © 
pitch. the other down | upon the:Paper:ai al 
adventures in C, and | upon C: turn the fork - 
about till che other point of. jt touch the wn, 
line AB in D ; lay a Ruler from DroChiny 
draw an obſcure line by the ſide thereof, anj 
upon it ſet the diſtance of your fork fromCy | 
B BE ;thena linedrawnfrom B No E, fhull 
be Parpendizuly' to the given line A B...:__ 


From: 4 Pha "wore, to let fall Popendicde upon agtons } ld bd ; 


'ET® [. a point aloft, from, olich 
<dto uk Une, | 


5 
'T3 
_ 
+ 2, 


F ” « _ 

2 4 

£8 

L | ot Þ #75 

o . 6AC- 

4 x CN 4 £4 

De RU 

4 ; 6 
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O, ind ich ;"v other deſcribe th 
in the poi ts m and n3 then ſet 
oo will 'reaſb to o 3 06 
reach} OP. Again, ſet one foot Ki 0, a 
archqq, nd ſetting-one foot inp, with thu 
? croſſing other in'V. Laftly, draw th pg. © BE If UK 
—  _* eutthegivenlineP Ma T:fo, all © TR Pope Q;wl 
mw | ; #4 a to eb 
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n9v1g : of 1t O nt 
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anl 2 © 1115 veg: N' © LL u $. 'V. OT A : ;N | 
| IF « 34 p + ik 
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| Todividea a Line into oy monk 6; equal parts. 


GEOMETRITCAHLE 


{ EL W X be a right 
line given to be Ci- 
vided into 4 equal parts. 
Firſt, Upon che two 
pokaes W and X, de- 
{ccibe the two Arches 
12 above, the other b b 
below ; then lay a Ruler 
to W, ſoas to touch the 
top of the Arch b b, 
and draw the line W Z, 
laying a Ruler 'to the 
tropof the Arch a a, and 
the Point. X, and draw | | 
the line X Y ; then from W and X run thediſtance of your fork three 
times ( which 1s one lefs than the number of parts into which the line 
is to be divided ) at thepoints W x, 2,and3; and X 1, 2, and 3. Lalt- 
ly, draw the lines r 3, 22, and 3 i ; fo ſhall the line W X be divided 
into four equal parts, in the points c, d, ande. 


Another Way to do the ſame. 


LE T the given linebe DE, and 
1%— let it be required to divide 
the ſame into ſix equal parts. 

Firſt, By the following Conclu- 
ſion, upon the givenline D E, de- 
ſcribe the Equilateral Triangle 
DEF ; then with the diſtance of 
your fork run ſix times upon the 
ſides F D and FE, at the points 
I,2, $4» 5 G, and I, 25}, 4» 5 
H, and draw the line G H, up- 
on which run alſo fix times the 
diſtance of your fork, at the 
points a, b, c,d, e ; then laying 
aRulerupon F, and every one of be > 
the diviſions a, b, c, d, e, draw _ PIES - 
the obſcure lines Fa, Fb, Fc, . | 5 4 
Fd, Fe, which extended, will divide the given line DE into fix equal | 
parts, 1n the points r, 2, 3, 4 5- h 


CONCLUS VI. 


Upon a Right Line given, to make an Equilateral Triangle, or 4 Trian- 
| gle of three equal ſudes. 


C 2 


RECREATIONS 


LE T A Bbetheline given, upon the 
points A and B; with your fork . 
deſcribe two Arches, and upon them ſe 
the diſtance of your fork from a to þ, 
and from c to d 3 then draw the two 
lines Ab and Bd, extending them till 
they concurin C ; ſoſhall ABC bean 
equilateral Triangle, all whoſe ſides are 
equal tothe given line A B, 


CONCLUES YI 


To divide a Right Lmed Angle into two equal parts. 


LET DEF be an Angle piven, +0 be 
divided into two <qual parts ; upon 
the Angular Point E, with the diſtanceof 
your fork, deſcribe the Arch ef ; and up. 
on the point f deſcribe the Arch g p, and 
upon e deſcribe the Arch hh, croſſing each 
other 1a G, draw the line E G, which 


Within. any . 


ſhall divide the Angle DE F into two 
equal parts. 


CO NCLUS. VIIL 


Right. Lined Triangle, to find a Point, upon which if « 


Circle be deſcribed, it ſhall juſtly touch all the three ſides of the 


| T1xiangle, 


WD E Triangle HI K is the 

Triangle piven ; by the 
foregoing Concluſion divide any 
two of the Angles into two eq 
parts, as the Angles Tand K, by 
the Lines I 1, and K k, crof 
each other in L, upon which a 
Circle being deferibed , it ſhall 


couch all the ſides of the Triangle 
HIK. 


C'O N- 
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GEOMETRICAL 21 


CONCLUS 


How to find a Point either within or without a Triangle, upon which, 
if a Circle be deſcribed, it ſhall touch all the Angular Points of the 
Trianzle. 


Fig. 1. : 
[LF T the Triang'e givtn be 
MN O, and ler it be re- 
quired to find a Point, upon 
which a Circle being deſcribed, 
ſhall crouch all the three Points 
M Nand O. 

By the ſecond Concluſion di- 
vide any two of the ſides of 
the Triangle, as the ſides H 
Oand MO, into two equal 
parrs in the points Pand.Q ; 
upon which points ere two = 
Perpendiculars Q m and P n, RJ 
croſſing each other in R ; fo 
ſhall R be a Center, upon which 
a Circle being deſcribed , it 
will touch all the Angular 
Points of the Friangle M N O. 
Tn this cafe the Point R falls 

within the Triangle. 


Fig, - no \ $a,” 
But if the Triangle had been *: * 
that ST V, if the two ſides J 
thereof ST andS V hadbeen 
divided into two-equal parts of 
Right Angles, in X and Y, and L o 
: from thence two Perpendicu- | SG F -# 
lars ereQted, as X p, and Y o, Se 
they would croſs each other in : - 
the Point Z, without the Triangle, yet a Circle deſcribed, rpon that 
point, will paſs by all the Angular Points of the Triangle,” 


Note, If the Triangle given be an Acute Angled Triangle, the Center 
 willfall within the Triangle ; as in the firſt example, Fg. I. 
But if it be an Obtufo Angled Triangle, the, Center will fall without 
the Triangle ; as in the ſecondexample, Fig. 2. . : 
And if it bea Right Angled Triangle, the Center will fall in the mid- 
 dleof the longeſt fi Fa 


© CON- 


RECREATIONS 


A 
LY 


 CEORCLUS 5 : 


How to divide a Triangle mto any number of equal Party, by Lines 
| drawn from any Angle thereof. 


I.E T ABC bea Triangle given, to 
be divided into three Triangles 
by lines drawn from the Angle A. 
Firſt, By the 44. Concluſion divide 
the ſide of the Triangle B C ( which 
15 oppoſite to the Angle A,from which 
the lines of diviſion are to bedrawn) + 
into three equal parts in the points D 
and E; then draw the lines A E and 
AD, ſo ſhall you have three Triangles, 
ABD, ADE,andAEB, all of them 
equal one to another, and all of them 
together equal to the given Triangle 
A BC. 


CONCLUS. XL 


Flow to make an Angle equal to an Angle given. 


L 


| GFH bean Angle given, unto 
which it is required to make another 
equal. 1 

Set one foot of your fork upon F, and 
move it along upon the line (or ſide) FH, 
till the other foot of the fork being turned 
about ſhall only touch the fide F G, which 
will be at the point K: Upon K deſcribe : 
( with your fork) the Circle pq rs, and. 
from the Angular Point F draw the right 
line FI, ſo that it only touch the Circle in 
S ; ſo ſhall the Angle H FI, be equal tothe 
Angle G FH. 


CONCLUS. XI 
Upon a line given, to make a Rombus, or Diamond-like Figure. 


EFEERRS beaÞcs RS 


GEOMETRNICAL 


ET L Mbe tho line: givem') upon © 
which, with your. fork the cnd- 
M, deſcribe the Arch y't } alto upon the! 
end L deſcribe [the Arch b z v, and ſer 
the diſtance of your: fork from'y tar, - 
from þb to z, and from z to v:; and draw |: 
the lives Mt N,and L ZN, cutting each 21 
other ia N 3 then upon N, with the di- 
ſtance of your fork, deſcribe the Arch © 
a x, ſetting tbe diſtance thereof from @ 
to X, and draw theline N X at length 2 
alſo from Ldraw'the' line L v, and extend is Ml it cuts as ns 
extended in O : Laſtly,” drawthelines NO; and LO; ſo ſha have 
made a Rombus whols-id are all I to She given line : LM. 4 — 


W.- 


'C O N CL UV S. ; X11. 
4 Circle being given, to fond the Center © TE. £ 
« 


ET PP $Q _bea Cirde given, audi i ixrequir 
, tofind the Center thereot;”: -: 
Firſt, draw a right line within the: Circle, to cut*, 
the Circle in; two points, asi:the'line Þ'Q upon this * 
live -Þ Q (by: :the;:V2b. +Conctulion Þdafvibe two 


Equilateral Trian -, oneabove, as Þ.KQ!p and ano- 
ther below, as PSQ,; through the points R and $ 


draw the lineR T LS, ſo 

ter of the Circle : Thea ; 6 Guy be 

mow foot 1 T, and ge _ oma narks 
and ſetting foot in $:makt che mack .d, Cboth 

the. Circumference of -the Circle) ; then draw = 
Cn S%ecvining ores TS inX; ſo ig hr 
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T.. "i ” Pop within « Regilor Poigon, of ary "nionber of qual © 
 fides and. Ingles) 1 Mt which Circles. may be drawn ; which Circles 
; ſpall. either. ciumſcribe the Poligon, touching 


"of vi þ "oy fe ſerhedr a is Sit bin. 
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Pad 


RECREATION:S 
RP | F the Poljgon be of anevennbinber of :, 
_—_ 5 as 6, 8, 10, 12, &c.'as the uppermoſt pb. 
KN + gonin the figure is of 61ides'; 'then your” have .. 
no more to do, but todraw two lines from y yd. - 
two oppoſite fides, - and rherr concurrence ſhall 
be the Center; as the lines A'E and B Dag. . 
interſe& each other in the'point G, which 
the Center of Poligon, u ai Clfgle 1 
may be drawn to circum ribe the Poligets'ish E 
one upon the ſame Center- may' be idfcrited | 
within the Poligos, 'only to'touch the'fides,”! 
But if the Poligos conſift'of :any odd agin 
ber of ſides, as of: 5, 7,9, &c. then (dythe ! 
VIzh. Concluſion ). you muſtdivide ING 3 
the Angles thereof, into two equal parts, and - 
the interſeQion of thole lines of diviſion "(hal | 
give the Ceanter-cither. of the Inſcribing or © 
Circumſcribing Circle about the Poligon ; ſo - 
in the lowermoſt Poli gon of five ſides the An- 
gleI HM is divided into rwo equal parts 
theline H e, and the Angle”'H M'L is'Yiy 
ded into two equal parts by the fine'Mf, cub 
ting the line He in O ; fois O'the- Centel 
the Poligon, upon which a; Circle ma (bk &e | 
ſcribed, either co be circumferibed about,” 
inſerided within Rn : PR. TONY ; 


.CONCLUS.: XV:; | Jo #1 4 
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A HE Circle e- 1 
os | A'BOCD BF OW: -: 
then to divide it into ro + 
equal parts you have Wo © 
more todo, but to draw T 
f, as COG; on 4 
e divided into rwo 
| —_ Parts or Semicircles, - 
\CBAHi Gy" and © DE ; 
EG, wy. gs, ; 
it. into the 6 Wal 
LT ark | 
bf the” UP, 
ribe a Circle, div ing it -- 
into Six equal panels TY 
the diftance of y 
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GEOMETRICAHL. 


between which draw the linz E F.; which will divide the Circle into Six 
equal parts. Then (bythe VI4h. Concluſion) divide the Angle CORE 
into two equal parts, by the line D, and draw the tine D E, which 
ſhall divide the Circle into.T'welve equal parts. Then draw a line from 
Eto G, as E G, which ſhall divide the. Circle into three equal parts. 
Then draw a line from DoF, which will divide the Circle into Four 
equal parts. Divide the line D A (which is equal to DF) into two 
equal parts 10 P, and draw the line O P, cuttin 5 Circleia B ; ſo ſha'l 
the line B A divide the Circle into Eight equal parts. * © ; 
And after this manner may the Circle be divided into ſeveral other 
equal parts, butnor intoany number, | 


CONCLUS. XVI. 
How with your Fork to deſcribe a kind of | Oval Figure, by once turning 


it about upon one Center. ”— 
| | | 
Te piece of Paper, and lay it upon a round Ruler, or Columb 


of Wood or Stone ( if your fork be large ), and the Paper lying 
ſtretched out upon the Columb, deſcribe thereon with your Fork a Circle, 


-* which when you have done, take the Paper from the Columb, and the 


Circle you there deſcribe, will now, che Paper lying flat, appear of an 
Oval Form. 


CONCLUS. XVI. 


How with your Fork to deſcribe a Spherical Triangle,” which ſhall have 
three Right Angles, and all the fides alſo equal one to the other. 


Pon a point A, with the diſtance of your: — 
U fork, Feſerib? an ArchBC; then Sachs % \= 
foot in B, in the former Arch, and with the other; © | 
deſcribe the Arch A C ; and laſtly, ſer one foot 
in C, and with che other deſcribe the Arch B'A, | 
ſo ſhall you have deſcribed an Equilateral Equi-! 

led Spherical Triangle: A BC, whoſe Three 
Sides and Three Angles areall equal. 7 
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Through a Point given, to draw a Line which ſhall be Parallel to @ 
Line given. 


j 


KECK ERR ITS 


| Fan the Point given. be Q. 
through which ler-ic ha 


uired to draw a right line which - 
ſhall be Parallel to the given line | 
A B, ; 
Firſt, If the diſtance between 
the Point © , and the piven le | 
AB, be leſs than the diſtance:of 
your fork, then ſer one footin ©, | 
and with the other deſcribe the | 
Arch C D, cutting the Line A} | 
in the point E : then fer the di. © 
ſtance of your fork from BE toF, 
and upon F deſcribe the Arch EG, 
cutting the former Arch DC 1in1n H, a line drawn from © through H 
(as © S) ſhall beParallelco the line A B. 1 
Secondly, Bur if the diſtance between © and A B be preater than the ; 
diſtance of your fork, then (by Concl. ) ler fall a Perpendicular | 
from ©toAB (as © K) and upon the point © ere& a TY 1 | 
(by Concl., ) toO K, as ©S, fo ſhall © $ be Parallel to AB, 
the lowermoſt Scheme. mu 


CONCLUS. XIX. 


From a Point ow to let fall a Perpendicular upon a "W Soba: other 
wiſe than m Concluſion IV. : 


BT thepi ven Point be, 1 
cular is. to be | let fall upon the 

7 Open cap euer. of ebb 

| n or t e I 

A Bas C, wid: your forks | 

1 ſribe an Arch, md pu__ ] 

the diftance of your fork 

dtoe, and 4 ot. the line CF: © 

: Tis OE ng laſt Problem) 

tQ, draws 

_ ator to he lin C des 2 

-» OG: then P I 

o- 4 4 B with your f eſobe . : 
Arch, and ie _ diſtance cf ; 
your fork upon it from h to k: Laſtly, (by Concluſion VI. ) dividethe 
Angleh © k into ewo'equal parts 10 ], 2nd —_— draw the right | 
line © M, eG ORC CP IIYE to the on AB. : 


GEOMETRIGAB. 


CONELWS EX, 


Hnto two given Right Lines, Az, and B, to find a Third Lin? 
which ſhall be in proportion to them. 


_— 


His is to.perforin:/ | & dwg OST 1737 
theRule of Three = : Ly 
or Goldin Rule in Lines, B — 
(of which more hereaf- 
ter in this Book). As if 
the Queſtion were thus 
| ſtated; 
If 3. Yards of . Cloath 
colt 5 Shillings 3 
What ſhall 5 Yards 
” To potion *.{ 
o perform this b Aa EES 
this Artifice; draw Ox i fon =? 40 0p 7 
lines at length, making any Angle, as the lines D B:and DH, making 
the Angle F D H: This done, with thediltanceof your fork} run three 
diſtances from D to E, upon the line D F, and 5 difantes fromD to G, 
' upon the line D H, and draw the line EG; t 
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CHAP. III 
Geometrical Arithmerick. 


- + An Introduttive Problem, . 
Between-two Right Lines, A 4, and B 9, to find a Mean Propyr- 


nal Line. | 


" 


*. *% 


*%, 
® 


\* Defini- A Mean Proportional Line between two other Lines, is ſuch a Li T 
' tion. A whoſe Length being multiplied 'in it ſelf, ſhall produce ſuch | 
i. i Namber as (ball be equal to the Produtts of the lengths of the | 

two given Lines, they being multiplied one by the other. hd 


 Pra- I NRawa Right lin ; 
Gice. D at pleaſure, 
ela 
eng given line 24 | 


_ 1n your Com | 
| k from F to B ; allo t = 
e other given line By ut | 

our Compaſſes, and et it | 

om E to C ; ſoisthe line - 

C F equal to both the given -* 
lines A 4 and B g, (the point : 

. ... of joining them net + 


c D E 'F® being inthe point E.) This | 

* done, divide the line C F into twoequal parts in D, and upon D, #1 

- Center, with the diſtance D C or DF, deſcribe the Semicircle C GF: | 

: Laſtly, from thepoint of joining of the two given lines A and B, name | 

: ly, from the point E, ere the Perpendicular E G, cutting the Set» 

: cirelein- G4; foſhallthe line E G be a Mean Proportional between tl: 
two given Lines A and B, and will contain 6 ſuch parts, as the whole | 

- lineCF contains 13, thatis, as A 4, andByg : And fo this Meas Fre ; 
Ly "way 9 Line E G, 6, multiplied init ſelf will produce 36, equal rothe | 
line A 4, multiplied intothe line B g, for 9 times 4 is 36 alſo. p__ 
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G-EOMETRIGAL 


REDUCTVFON. 
I. How to reduce a long Square or Parallelogram A B C D, into 
4 Geometrical Square E F ot D, whoſe four ſides are all equal 


Y the Problem "TIEN | —_ F 
ng find a Mean Pro- ' : * 
portional Line'berween A B i 
the ſhorter, and BD the A 
longer ſide of the long 
Square ABC D, "winch 
will befound to be D F. 
Firſt, Draw a line as'B 
H, and upon it ſer one of the 


th. 


- FP: 
- 


toD; alſo rake the ſhorteſt ſide A B, and ſetthatFrom D to H ; and up- 
on the point of joining at D, ere& Perpendicular : Then. divide the line . 
BH into two equal parts in K, and upon K (as a Center ) deſcribe the 
Semicircle BF H, cutting the Perpendicular DF in F ; ſo ſhall DF be 
the fide of the Geometrical Square, GE F D, which ſhall by equal in 
quantity to the long Square A B _ 


Suppoſe the leſſer fidg of the Long uare A Btqbe3 (of 
ſure) and the longer fide A C robe 8, the Mean-Pro _—_ of 9 on 
tween them F D will be 12 ; and fo 18 multiplied by 8, go ProduR 


will by 1443 ; and : es » euſtiplicy by 12, produce ys Tc; 


I DH Reduce a Trial into a Geometrical [24 


' ET LMN beaTri le given - 
, to be reduced OY : 


Draw-a line at pleaſure, - 
then take'the lengeh of che Baſe. of 


the Triangle LN, and-ſet it-from L , 


to N;then rake half che of che 


Perpendicular P'Oi; and +» na 


N to R, and upon Neretthe Pern .- i 

pendicularN' O xten dividetheline T, 

LR into two Son parts at S, and | 
Ct On con the Peoeaticake N Qin 

the ſide ofa Poronnc Square, equal tothe T; ek 


RECREATIONS: 


Ill. To Reduce a Circle mto a Geometrical Square, 


LE! ABC be a Circle 
| to be reduced into a Geoimeri- | 
cal Square, : 
Divide the Diameter of theGip. 
cle A B into 14 equal parts, at'ur } 
| of them, asatD, ere aVerpendy, 
_ cular DC, cuttu the Circumle, 
rence in C; then w the lined - 


\ Sao ACEF, dual to te | 4 
\ceABC. 


£2 


t fp ©7249 
Ly. 543 ; 


oy 0689 ; 


Wy. Two paar þ di 5 height being pony to redice as t 
a. i ate. height. ! ; (wit 
1c 14 ns 
"FR there! bac; Triangle AB | 
andCE F, and let it be requi edi - 
reduce the Triangle E CP into another 
Triangle that ſhall-be equal in height | 
with the Trang ow BC. 


_ Firſt, Tron elals of dean: | 


| L Trang, 


— y cut the Parallel Iiw? in gs draw DC Z 
th*+through the point E. draw the-lig: 

' EG _arallel to D C. Laſtly, draw theline DG, ſo ſhall you havgn.tey : 
ISR F, equilroC! EF, and of equal = ps the Friange 
C. e375 nos 5 


- 


<IT1. 


IV. Ha Pe Rec a arts Fir of Pour os into a i F 3 


GEOMETRAHCAL 


[5 T HKLN bea Tropezis, or aFigure 
of Four unequal Sides and Angles and 
let it be required to reduce the ſame into a 
Triangle, by a Line drawn from the An- 
le N. 
a Extend the ſide K L, which is oppoſite to 
the Angle N, towards M, and from N.draw * 
a line to the oppoſite Anple M, asN K ; then* * 
through the point H draw the line H'M pa- Fs 
rallelto N K : Laftly, draw the line NM; fo ©, £ 
ſhall you have a Triangle-L MN, equal vo:; 0M "4 
the irregular Figure HK L M 5 for the Triangle V, left out in the irre. 
y_-_ Figure, 1s equal the Triangle x, which is taken into the Tri. 
angle. | 


VI. To reduce an irregular Figure of Fi fides into a Triang le, by 4 
line drawn from a Point limited in any of the ſides thereof. 


Bu T ABCD beanirregu- 
lar figure, and it is requi- 
red to reduce the ſame into a Tri- 
angle, 'by lines drawn from the 
your E, in one of the ſides there- 
of. . 
| From the piven Point E draw 
two lines to the two oppoſite An- 
gles, as the lines EC and E' 


and extend the fide CD, oppofite - FZEN 

to the given | wen our on hoth ſides towards F and G; then through 
the point A draw the line AF, parallel to EC, and the line BG paral- 
le! to E D, cutting the ſide CD (extended) in the Points F and G: 
pf draw therwolines EF and EG; ſo ſhall you have'a Triangle 
EFG, equal ro the irregular figure A B C D. \ 


lines drawn from avef.ihe Angle Male 1” 
RS beche 6 U ; "ES 
qhithe require 


Q © 


a ** 


 lnesOQand O K; alſo through ; 
the Angular point P and S, draw La {* 
be lines P Tand SI, parallel to — 
OUQ and SR, cutring the file T ©% | 
QR (extended) inthe poines T and I : Laſtly, Draw the lines OT 


R E CRE \A\Þ\ IONS 


and O1; ſoſhall you havea Triangle O T I, equal to the five ſided in : 
/ OPQRS 


} 
*%. 
H* 
% 


vil, To Reduce a Geometrical Square into a Figure of a Lunary Forn 


3 ABCD be the Square given; fr 
Li he Diagonal line A C, and gnthegng © 
on al 7, poor Perpendicular making - 
equal to then continue the {ide of 'the 
Square AB toE ; and onB, as a Center, wich | 
the diſtance BA orB E, de -ribe the Semigirel \ 
AFE. Laſtly, On the point, and giſtang 
deſcribethe Arch A G E, leaving the Lunar | 
Figure A FEG, equal to the SR 


Square A B C D. 


A DDIT I ON. 


'I. To add two Geometrical Squares together, and to give the Sur Y ; 
them Fogether i in one Square. ; 


ET the twolines A a B- 
be the- ſides of the 5 
Geometrical Suartts iN 4 
: being 30, the, other 40,.c f any 
 Mealure. be, 2 
Firſt, Jointwo kaes D.C and 
EC together, making. a right | 
- anglear C - Then rake the line | 
B in your Compaſſes, and ſetit 
fromC to D; alſo take the line 
Ainthe Compalſles, and ſetthut 
' fromCrtoF, anddraw theline | 
- BD, fo ſhall ED, be the fide | 
of the "Uh D E FG, which | 


-to both! 


| FortheLine Abeing g 40, the n__ lex: chereof All be x60; | a g 

the LineBbeing zo, the Square made thereof wil be go ;-which added * 
together, make 250 ; "me = _ fide E D PEP 50, the DI | 
250, equal to Gs 
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GEOMETRICAL 


Il. To add Two, Three, or Four Squares together, and to give their 
Dum m one entire Oquare. h 


ET HIKL be four lines gi. 
L ven, equal to the ſides of ſos ern, 
ſeveral ſquares. 

Firſt, Join two lines M N and 
NO together, ſo as to make a 
right Angle ar N; then take the 
line L, and ſet it from N to P, and 
rake the line K,and fer it from N to 
Q, and draw the line QP, which 
ſhall be the ſide of a ſquare equal 
to the ſquares of L and K. — Then 
take the line Q P, and ſer it from 
N to V, and the line I and ſer it 
fromN toR, anddraw the line R 
V, which ſhall- be the fide of a 
ſquare, equal to the ſquares made 
of the lines L, L and I. — Then 
take the lineR V, aad ſer it from 
NtoS, and the line H, and ſet it 
from N to T, and draw the line "oe : 
ST, whichis the ſide of the ſquare ST X Y, ardatlelto the four 
{quares made of ithe lines H, I, K, and L; wal Fprove by 
Numbers. 5 4 F 
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of two Circles to b 
| Make a right Angle: by the two lines CD ©, 
and E D; then take the line A,and ſer it from Bb 
DtoF, andtake the line B, and ſet it from D 
to G, and draw the line G F, which: ſhall be. 
the Diameter of a Circle equal in Area or Con- 
tent of two Circles deſeribed upon the Dia- 
meters Aand B, * 
Inthis manner may you add Three, Four, or 
more Circles together. 
E 


k 


RECREATIONS 


If you would add 2, 3, 4,07 5 Triavgles together, . you muſt Grft yy 
duce them to Geometrical Squares, and then add' them; as befyp, 
is taught, | | 

Alſo if they be Long Squares or Parallelograms, firft reduce themy 
Geometrical Squares, and then add them. 

If the figures to be added be of divers kinds, as a Long Square, a Cy. 
cle, a Triangle, an Irregular Figure of four or five ſides, you my | 
then firſt nes your figures of 4 or 5 {ides into Triangles, and. 
thoſe Triangles into Geometrical Squares, and then add them, x; 


hath been already taught. | 


SUBSTRACT-ION. 


I. Two Geometrical Squares beg given, to ſubſtra&? the Leſſer frm | 
the Greater, and ro give the Remainder m athird Oquare, 


ET A and B be te. 
lides of two $q 
and let it be requiredtoſub- | 


ſtract the ſquare of Bron 


the ſquare of A.——Fifh, 

Join two right lines, CD 
and E D in a right Angk ; 
in D; then take the leſler * 
CO line B, and ſet it from). 
: ** {| toF; then take the great] 

: 3 | lineA, and ſetting oneſon; 

* 3 | of the Compaſſes 1nF, uit 

i ,3 | thepther mark the PontM? 

Ke Jo 11n the line C D, anddny!] 

the line FM. 

| 

EIS $0292 ns WIGS C: lctk 

. : "_ | 

_ - . © equal to the given line 4, 

which is 5, and rhe ſquaye miled thafeipon Contains 25 little ſquars; 
then ſubſiraQ the ſquare 9, from the ſquare 28; and there is left 16k 
the remaining ſquare, ſor 4 times 4 is 16, as 3 times $i 9, and as 5 tim 


51S 25; 7 | | 
If - "A {mall ſquares be to be ſubtraeed from one greater ſquare 
little ones mult be all reduced ingo one, and then ſubſtraced, BY! 
this Example. TONY 
Allo, if Circles, Triangles, or other figures be to be ſubftraccd, th 
muſt firſt be reduced, and then dealt with as before. 


Mo 


GEOMETRICAL 


MULTIPLICATION © 


Ultiplication in Geometry, is nothing elſe but to find the Square 
that is made of any Line ( or Number ) multiplied in it ſelf. 
Or to find the ReQaongle or Parallelogram made of any two Lines or 
Numbers involved one into the other. 


Example 1. Let the Number 12 be given, to be multiplied in it ſelf. 


Now 12 multiplied in it felf (that is, by x2) produceth (or the Pro- 
duct 5) 144 ; ſo that 144 is the Square, and 12 the Root thereof. 
And fo of any other fingle Number in it Telf produceth a Square 
Number. 


qe 2% 2. Let there be two Numbers 8 and 3 to be multiplied to-, 
gerner. 


Now if you multiply 8 by z, the Produdt is 24, which in Geometry is 
called a ReQtangle, and 24 is the ſuperficial Content or Area thereof, 
and 8 and 3 are the two ſides thereof. 

Which in Geometrical Figures will be as follows ; 


12 The Root. 
| 


ELETITTS] 
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26 RECREATIONS 


DIVISION. 


[. To divide a Trianzle mto any number of equal parts, by Lines draun 
from any Anele thereof. | 


ET ABC be a Tria ; 
E to be divided into — I 
qual parts, by lines drawn from 
the Anpleat A. | 0 
Firſt divide the ſide BC_ 
which is oppoſite to the Angle. | 
A, ( from whence the diyi 
is to be made) into four equal '! 
| parts, inthe points D, E, andF. . 
thenif you draw nn lines AD, 
/ JETER AE and F, you ſhall have four: 
B BD E F z Triangles A B D, AD E,ARF, 
: andAFC, all of them equal one to another, and all of them together - 
; equal tothe given Triangle ABC. ft; 


| Il. To divide a_ Triangle into any number of equal parts, by le 
drawn from any Point taken m any of the Sides thereof. | 


H ET GHK be the Tran 
1, gle to be divided into five | 
. equal parts, by Lines drawn! 
from the Point L in the fide + 
K 6G... ” 
Firſt, divide the fide GK, in * 
which the point of diviſion's, |; 
into five equal parts, in the 
points M, N, O, and PÞ; and: | 
| + from the point of _ atl, : 
Beg | « draw a right line to the oppoiite : 
my ” Angle Hz then through theſe : 
; veral Points M,N, O, and P, draw lines all parallel to the line LH, 
' the linesMT, NS, O R, and PQ; by which the whole Triangle 15d. | 


| vided into fiveequal parts. 


Ca ks SED - 
, ATI 


OY 
G'B OMETRICEAL 


Il. How to divide a Triangle into Two, Three, or Four, (or more ) 


unequal parts. 
2 nequal 
LE T the Triangle A B 
| C be a Piece of Ground © \ 
lhe containing Nine Acres, and FF: 
re. | it is let out to four men, A 
om | BC and D, of which A is 


to have 3 Acres, B2 Acres, 
C x Acre about the middle, 
and D 3 Acres, and their 
lincs of ſeparation are tobe 


A, there being a Pond to — 


commodate all the Te- Pe Om f 
dats B D; 818 
Firſt, Divide the fide B C, which is oppolice to the points from 
whence the diviſion is to be made, into 9 EG ; then / becauſe A 
is to have 3 Acres ) count three of the-parts-{ or diviſioas\) from B to 
D, and draw A D, fois ABD 3 Acres, the ſhare for A. — Then 
count two parts more from D co E, and drawE A; f6isAD E 2 Acres 
for B. Then count one diviſion from E.to F, and draw A F ; fo 
-&E AF one Acre for C his ſhare ; and the reſt, FA C; being three 
Acres, is the ſhare for D ;- inall, Nine Aeres, —-- -- ---- 


C, 

ual made from the Angle at 
Þ; .? 

D, 

our 

IF, 

her 


= 


Ex 
W4. 


% 


IV. Fw to divide a Triangle eto two or more equal or unequal parts, 
by a Line drayn Parallel to any fide thereof. 
ET GHK be a Tylangle is 
given, to be divided into / 
two equal parts, by a line drawn / 
Parallel to any one fide thereof, : / 
as the ſide G K. 


Firſt, divide the fide K H in- 
torwo equal parts in L; then 
by the Introductory Problem 
find a Mean Proportional Line 
between, the whole Baſe H K | 


TS832 


"a "x 
/ 


TS TSTEFTESs 


and H L, which line will be o 
found to be the line M, which line M ſet from H to O, and through O, 
draw the line ON, paralleltoG K ; fo {hall the Triangle be divided into 


- MW twocqual parts, by the line NO, 


K 


RECREATIONS 


ww cot DENMAULE, 
Or Rule of Three. 


| O work the Golden Rule, or Rule of Three, Geometrically, is 
£ I} by having of Three Lines ( or Numbers ) given, to find a Fourth 
Line ( or Number | that ſhall be 1a Proportion to them ; that is, 


As the Firſt Line (or Number ) 
Is to the Second Line (or Number ), 


So is the Third Line ( or Number ) 
To a Fourth Line (or Number ). 


Therefore, 


Having Three Lines ( or Numbers) given, let it be required to fund 
a Fourth that ſhall be m Proportion to them. | 


E' 28 H 42 T, F 


ET the Three Lines given be A 24, B28, and C 36, of _— | 
_, Ture)), and let it be required to finda Fourth Line D, which ſhall | 
be in Proportion to them. © | | 


ho "wn T - _ (- —— y 

=; +09 YO Lies: Mos 0 rat wn EL DC er Sn TE; PI <7, 
I Ny - pg, ro a> "4 - ” mr 64+ as a. 4 "_- Ro 4 A lated uw _ 
: - 44s Bi ther 3ongdon rn 9s arms uct a6 48; 


" 


Firſt, Draw two lines, as EMand EF, making any Angle, as the | 
Angle DEF; then takethe lineA in your Compaſſes, and fer it from | 
E toG ; then take the line B, and ſet it from Eto H, and draw the live | 
GH; thentake the third lineC in your Compaſſes, -and ſer that from E * 
to K, upon the line E M, the ſame where the firſt line A was ſet; Nd 
through the point K draw the-lineK L Parallel to G H, cutting the line 
EF in 1 point L ; ſoſhall the line E L be the Fourth Proportional Late 
required. | 


For, 


HG 6G AMS SS 


GEOMETRICATL. 


For, 


As.the Line A, equal toE G 24, 
Is rothe LineB, equaltoE H 28; 

So is the Line C, equaltoE K 36, 
To the Line-D, equalto E L 42. 


And ſo, 


If 24 Yardsof any Commodity coſt 28 Shillings, what ſhall 36 Yard 
of the ſame coſt at that ris? "7 OI 3 | ards 


Thus, as in Vulgar Aithmetick, if you multiply the ſecond mimber 
28, by the third number z6, and divide the Product by rhe firlt 
number 24, the Quotient will be 4z forthe fourrh number ſought ; 
and ſo many Shillings will 36 Yards coft. 


Pn en 


CHAP 1v. 


Of Altimetria, Longimetria, and Planometria. 
Shewing how to take all manner of Heights, Depths, and Di- 

ſtances, whether Acceſſible or Inacceſlible , and ro Meaſare 

Land Mechanically. s Wy 


a ta... atirots. its. at. At ad. att I "Es ——_— tn P"0Y "0 WF 9” SY 
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Sect. I. Of Altimetria, or Meaſurmg of Fieights, 


FROD LL. L 


How to take the Height of any Tree, Steeple, or other Upright Building, 6) 
the Shadow thereof. 


F &'G.:-U 


ET AB be the Wall of ſome Caſtle or Watch-Tower, arid the 
Sun ſhining caſts the Shadow thereof upon the Level Ground to C ; 
now having a Walking: ſtaff in your hand, fer that uptight ar the end 
of the ſhadow ofthe Wall at C, and I find that the ſtat? caſts its ſhadow 
to E, where I make a mark, as alſo another at C ; then meaſuring the 
length of my ſtaff, I find it 38 Inches, and the length of the ſhadow 
of it CE, tobe 46 Inches: Then meafuring the lengrh of the ſhadow 
of the Wall of the Tower AC, Ifind that to be 3o foot, which is 360 
Inches. Now for the Height of che Caſtle-Wall, you muſt work by 
the Rule of Proportion, thus : 


As CE, the length of the ſhadow of the ſtaff, . 46 Inches, 
Is is Propottion roche lengrlyof the ftaff C'D, 38 Inches; 
So is A C, the lengis of the ſhadow of the Wall, 360 Inclics, 
To297. 4 Inches, for the Height of the Caſtle Wall. 
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* of the Tower AB, by help of the Rule of Proportion, as followeth, ? 
- (r.) ASDE, the length of the ſhadow of the ſtaff D F at theſe 


tfFCREATION:S 


For if you multiply 360, by 38, the Produtt will be 13680 ; which | 
divided by 46, the Quotient will be 297. 4 Inches fere, for the Height | 
of the Caſtle Wa'l B A, whichis 24 Foot and 9 Inches, and ſomewhar 
more. | ww 


PROBL I. 


How to take the Heioht of a Watch-Tower, by the Shadow, whey you canmy 
come to the bottum of it, to meaſure the length of the Shadow, 


F 1 6. th 


T ET AB bea Watch-Tower, whoſe Height I would know by the : 
ſhadow thereof,” but there is a Moat abont it, as B C, fo that Tcan- 
not cometo meaſure the ſhadow thereof : However, W 

I come near to the Voat-ſide, and there I find the ſhadow of the top / 
of the Tower, to caſt at C, whereTI ere&t my ſtaff CG, and that caſts. 
its ſhadow to H; I meaſure the length of my ſtafl, and I find it 4 foot, 
or 48 Inches ; and the length of the ſhadow thereof CH, I find to be 
32 Inches, theſe two note down. 

Then, ſome time after, (when, the Sun is lower I come apain to 
the place, and find the ſhadow F the top of the Tower tocaſtar D, 
where again I ereathe ſame ſtaft of 4 foot long, and find that it cafts 
its ſhadowto E, and that the length of the ſhadow thereof, DE, is, 
foot:5 inches, or 53 inches, and ſomewhat better ;- this I alſo ſet down, 


- and then I meaſure the diſtance between the two places where the Tower | 
: caſtsits ſhadow, at the firſt and ſecond timeof my obſervation, namely. | 
- the diſtance C E, andfind it tobe 10 foot, or 120inches. q 


of 
* 
: 

rf 

” 


And now having all theſe numbers ſet down, I come to find the Height 


cond Obſervation, , 3 Inches, 
Is to 48 Inches, the length of the ſtaff ;. w 
So is 10 foot ( or 120 Inches) the length of the ſhadow between the 
two places of Obſervation C and D, | | 
To 108 Inches, or 9 foot. 
Which number 9 foot, or 108 Inches, ſet down, 
| : And ſay again by Proportion, 
(2.) As 48 Inches the length of the ſtaff GC, 
Isto ro foot (or 120 Inches ) the diſtance between the rwo places 
| _ of Obſervation C and D; : 
90 1s 108 Inches, ( the Number before found ) 74 
.To 27 © Inches, the Height of the Tower ; which reduced into Feet 
is 22 Foot, 6 Inches. | 


FE PRONR LMI "= 
ſo to take the Altitude of any upright Building, or the like, by a Bowlif * 
: ater. of 

F 1G, II. 


Ravelling along the Road I ſee a May- ole as KL the hei he 
whereof I would gladly know, but "629m no Geometrical [n- 


ſtrument, I procure a Bowl of fair Water, which I ſet down upon the 
7 ground, 


\ 


"i 
* 


0 M ETR 
; When the Water is thi 


copof the May 0 
copot he : $I porng 
. ſure the diſtance from the fe 
Water at M, and find itto 
rom the Bowlof man © 
{ind that ro he 72 Inc | 
the Ground:O Na 
i ſay by the Ruks'of Þ 
[f 72 lnches diſtance 
ns Altitude. | 
Anlwer 145 It 
For if youre Ky f 
vide by 723 tile ftoner 
is 12 foot 2 Inches for the b 


rings aread a 
the Square atT; 


ab| RECREATIONS 

| wed. be you multiply 369, by 38, the Product will be I 3689 ; which 
divided by 46, the Quotient will be 297. 4 Inches fre, for the Height | 
' of the Caitle Wa'l B A,” whichis 2. Foot and 9 Inches, and fomewhar 
| More. | | 


PROBL 4ÞL 


' How 10 take the Height of a Watch-Tower, by the Shadow, when you cannot 
come to the bottum of it, to meaſure the length of the Shadow, 


F 1 G6. Ik 


ET AB bea Watch-Tower, whoſe Height I would know by the 
\ ſhadow thereof, but there is a Moat abour it, as B C, fo that Tcan- 
' not cometo meaſure the ſhadow thereof : However, 4 
| . Icome near to the Moat-ſide,” and there I find the ſhadow of the top 
' of the Tower, tocaſt at C, wherel erect my ſtaff C G, and that caſts 
its ſhadow to H; I meaſtre the length of my ſtall, and T find it 4 foot, 
or 48 Inches ; and the length of the ſhadow thereof CH, I find to be 
32 Inches, theſe two note down. - 
Then, ſome time after, (when the Sun 1s lower ) I come apain to 
the place, and find the ſhadow of the top of the. Tower tocait at D, 
where again I erectthe ſame ſtaft of 4 foot long, and tind that it caſts 
its ſhadowto E, and that the length of the ſhadow thereof, D E, S4 
foot 5 inches, or 53 inches, and ſomewhat better ; this I alſo ſer down, 
and then I meaſure the diſtance between the two places where the Tower 
caſts its ſhadow, at the firſt and ſecond timeof my obſervation, namely 
the diſtance C E, and find it tobe 1o foot, or 120 inches. 
' And now having all theſe numbers ſet down, I come to find the Height 
of the Tower A B, by help of the Rule of Proportion, as followeth. 
 (1,) ASDE, the length of the ſhadow of the ſtaff D F, at the ſe 
cond Obſervation, , 3 Inches, | 
Is to 48 Inches, the length of the ſtaff; 
SO Is 1o foot ( or 120 Inches) the length of the ſhadow between the 
two places of Obſervation C and D, | 
To 108 Inches, or 9 foot. 
W hich number 9 foot, or 108 Inches, ſet down, 
And ſay again by Proportion, 
(2.) As 48 Inches the length of the ſtaff GC, 
Isto xo foot (or 120 Inches ) the diſtance between the two places 
; of Obſervation C and D; 
 So1s 158 Inches, ( the Number before found ) 
: To 25c Inches, the Height of the Tower ; which reduced into Feet 
1s 22 Foot, 6 Inches. 


PROD L HL 


How to take the Altitude of any upright Building, or the like, by a Bowlof | 
: Water. TY 


Pr ay n+ 04s 
ns ARR >; 


F 1 a. ih 


Ravelling along the Road I fee a May-pole, as KL, the height 

A whereof I would gladly know, but having no Geometrical ln- 
ſtrument, I procure a Bowl of fair Water, which I ſet down upon the 
ground, 
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-:cund ar M. And then, when the Water is ſtill inthe Bow £0 
backward in a right line fromche May-Pole, till I kee the Fr Fl the 
topof the May- Pole in the middle of the Water, which 1 do when 1 
come ar N; andar-N, Imake a mark up6n the e ground; then doI mea- 
ſure the diſtance from the foot of the May-Pole at x to the Bowl of 
WareratM, and find ieto be'x75 Inches: .Alfo I'meaſure the diſtance 
{rom the Bowl of Water at M, tothe place of myfl ading at N, and 
{ind that ro be 72 Inches : Then I meaſure. the Heio | 
” Ground O N, and find that to be 65 Inches : : 
hy by the Rule of Proportion, | A | 
72 Inches diſtance MN,” pive 60 Inches Altliude NO; :: OP 
Wiar Altitude ſhall 175 Inches the diſtance LM give? 
anſwer 145 Inches. 
For if you' 'malciply' 175 by 60, the Produ& will be xo500, which di- 
; vide by 723 the quotient will be 1458, that is almoſt 146 Inches, which 
is 12 foot 2 Inches for the beight of the May-Pole'K L, required. 


ps” PROBL. 1V. | 

Hon 10 take the” Height of uny "aprieht Build; chat A rotehable, by" two , 
Sticks or ra wes ang 72! S 7 
[#7 :Lt me Suh hi wht je ln 


Mt 
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whoſe heiglt you require, | II 
_ Go unro ſhe coovenitne Crt rok Glider 
Ground ad jolglnt geo the byil dogro tem meaſured, "th Þ> 
in both your | 8 it perpendicular, whn 
having 2 hin Und Plamnmeras T | 
the Square at T ; then ke in th 
wards ( as occaſion requirgs). nll your Eye beungat X 
other end of your Square at T. and the ; 6p.0f t ie Bailding 
in one Righr Line, which when you do, itiake a fahd,” as af 5 
mealarthe hight of nba from; i © Tour & S. withi f 
ſer that length upon 
R : Then meaſure _ d1 Mane from 
the height of the > bulldbg f Q adi 
S B:G Ei Ty | 
ets owe? 7 SJONAL Tai; Oe ag | op 0g To Þ 
"212 : 
How by FR Ws tiefo | | 
to fndhy Uftauge} Kh 
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lono, more or leſs, upon which I hang the Angle of my Square: 
I Ik with my eye Is, along the (ide of my Square, till Engg 
rom of the Oak at C, aod in this poſition I fix my Square, with a Sexy 
or the like, to the head of the Javelin: Then from D I extend a 
or Line by the ſide of my Square,till it touch the Platform at E, and they 
I meaſure the diſtance upon the Platform from A to E, and find j "wh | 
24 foot, 6 inches z then by Proportion I lay, | 
As 12 foot, the length of the Javelin, D A, | 
Is to 24 foot anda half, the diſtance meaſured upon the Platform A E | 
$5 is 1 12, the height of che Platform and Javelin together, BD, 
To 228 foot, 8 inches, for the diſtance B C. 


; PROB EL. TE 
 - How totake the diſtance from the place of your landing upon level Groand, ts © 
= any Tree, Tower, or other thing, remote from you, tho you cannot come © 

near the ſame, by your Square. won 


FIG. VL 


© Tuning at F, I ſee a Conduit head at G, whoſe diſtance from-F | 
' \.) where [ta d, I would know, bur I cannot come near it fora Rirer | 
between F and G: However, 2 
At F I ere& a ſtaff of 4 foot 5s. 68H { or 48 Inches) as FH, upon ; 
' the end whereof I hang the Fo Square, and I look by chedd 
: thereof, ti'l I ſee the fondue head at G, and "of 
; Square there, I extend a line efonH by the fide of the Square, till x / 
| touch the Ground at K: Then meaſuring the diftance between Fad ; 
e-| K, I find it to be 3 foot, or 36 Inches; _Then by the Rule of Proportign | 
: Ifay, 
As 36, the diſtance K F, 
had _—_ hel ho fil 
is 48 inches, the len ene 
' To 64 inches, for the Diſtance F G. 
For as often as K F is con contained-in F H, 
So often is FH contained in'F G. 


X PROBL. I, > 
How to take the Breadth of s River by the Square. 
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GEOMETRICAL. 


PROBL. 


How t0 take avs inaceeſfuble Diftance; by vbree _ Sticks oy Rulers goal 
Lengrh, joined ragetier, therely waking an Equilarera) Fe 


F1G. VII. 


ET A be a Tree or.ocher Objed, whoſe diſtance yo u. would know 
P trom the place of your a B, there ten a River or the 
like Impediment between you and the Tree, 

Place your Triangular Rulers horizomally upon a aff at B, and ob- 
ſerve the Obje& at A by the fide of the Triangle BD; &« fo reſting, look 
ar ſome other Objet (or cauſe one ta be fo 
Triangle BE. Then-transfer your Triang rolag the line B C, and 

ace It upon divers my of the ſame line, in lrg length you find a Point 
© upon which placing che SOR. , you ſhall ſee the Point B, by the 
fide C G, op fdeCF ; ; then 1'ſay the tines CB 
and C A are equal ; fo that by 'mexlrng the line B C, you have.the 
Diſtance from B ro * # 


PRODBL. V. 


How to take the Diſtance between Two (ormore art nie mags 
any of *y 6 s Twa Foot Faint Rule, —_ - TE 


'F1G6, 1% ad x3, OA ak bt 6 
E T the two remote Places given bo A nad 1, wbaſe:diſtance 
would know, bus Icannaoc apgroach. gr come neas either of.chen ; 
20d I have no other Taftrur Mug ay - 0-0 Jont hat 
I make choice of 8 Place at C, from whence 1 cav fee both: 
A and BR, and there I ſerupaſtalf whe a reſt imy. R 
ing ic to a Square Angle,. I look by: one fide of -it, null 
place at A, and there keeping it faſt and level, L.look by the gel 
of the Ruler, an4 cauſe a Marktob ſerupin a aright Line 
comperent diftance from C, woe. tyre | rials ipyour. or Rule 
ou by —_ rhereof you ſee your OIRIERs, $86R3007 pls at 
[ t Ang Ly OS COGED arty rag! 
Then havi ving aſheer of Par, or wp: | we” | 3 1 ITN 
Pon, Line thereon, as LM, wp zng : | 
at L. 
Thea bring your Ruler, Git being ſtill kepe: at the Angle it was when 


you looked toB) and lay the Center of your Ruler upon L, lam 
ſide of qunpgeſoc mary a7 d becauſe your 


 . CandD was 150 foar. take Too rep of Inches PI of an EEE 
_ 


ary Hb wv upon Rk T7000 for this goons 


per or Board, from Le 
Then en Sl; 


up) by the ſide Sf the 


RECREATIONS 


to B, and keeping it at that Angle, bring it to the Board, and iy on I 
ſide upon the — M ©, andb 6s other draw the line M P, ; 
the linc LN in the Point P, fo ſhall P repreſent upon the. = ; 
' cond Place Bin the Field, and being meaſured upon the 
\ whereof L M was meaſured, it will be found tobe 250 foor, __— | 
' 1s the diſtance from AtoB. And by this means you may find the diften. | 
ces of all the Places in the Figure, if you meaſure them Is ay the ſame 
Scaleas LM, or OP were meaſured, and ſo ſhall you = 


| 9 
to CO Wy & Foot. 


220) 


PROBL. VI 


' How to FA'Y the Diſtance between One or more Places, by a Ten Four Ri J 
( divided into Inches ) only. | ; 


| F 1 G. XI, and XIL Fo 
CHomek I would know how far it istothe Tree at B, tholcaur. 


not come near it- | 
| Secanding at A, I meaſure in a right line from thence 30 foot, From | 
' Aro: And looking towards D, I meaſure out 30 foot Dore, as from : 
' AtoC; and meaſuringthe diſtance « C, I findit to be 2.5 foot, which | 
1 laid down upon Paper, do make the Trungle AC«#s, of Nick tay t 
' the line A out m_ th, ; 
' Thea ſtandi , I meaſure ina right line towards B, 25 ſock ; 

from Cto6,. hn llamee derwepd) «and 6, 1 meaſure to be 20 foot, | 
' | which makes the Triangle C «5, Draw the fide C6 at length, till ' : 
croſs the former line A «, extended in B; ſo ſhall the line' A B (being ; 
| meaſured by the ſame Scale that the other Lines were laid ry (6 1 
' found to contaia 82 foot, and ſuch is the diftance between A and B, ©, | 


And ny tothis Method may the'diſtances Gcus freral Places 
be meaſi As in Figure XI. Where ſtandi op hybabmrts | 1 
may find the diſtance between E and F ; and alſo all the'other _ 
oe Sllanon as from Gor H, toE orF, is alſo the diſt 
ces GE, GF, HE, HF, Oc as by Figere XII. is evident. ' . 


$ E C T. lt. 
Of Planometria : Or Land- -Meaf wing Mechanic 
OR the Meaſ of Land (b 
x = ke Tram, which i al del 
in legrd four Rods, Pale, 
Perches ( which rs pear DE Sons NM: halfs - 


that this Chain s 66-006.18 net 
Partsor Links wn _ul 


Mh _ 


_ ATA _— 
8 
: . 6 
I Is "y 2+ 
4 N 2 , = - . 7 5 4 ) << 3.2% dares 
+. "Oe 4 OY i, > ee es : " , CAREY . , KOEN OTIS NL” - * 


"XY © 9. a TFT | 


"" A 2s by , RY 
. 2 be Se Ser > 4 
« 29g Me . 
= * + a 
2 k \ 4 "c 
> 6 ome A FOE . "OO . 


dk OH 6 2” ba * > ww. cz Ro In, » %y Pa PL a — - 
s  / A 4; 1, ® F, gn | 2S oy TY bs | I P, f «a bf £ = 
4 lg Fo ; oo" ns La # by me . hu V < : ds Ka »  .. ” Vat £7 5 
- : ” 5 > 
- RO Res C 2 1. LN 2 ag & RAT. Laconia PORE, , ESA 2d gs TIP —- [IN OE . TUE TION - WOIe: Hes TROWTT005 £4008 Bt WO TO. Su do 


GEOMETRICA'L 


thus much: concerning the Chais itſelf. — And , before 1 come 


ſhew you how to take the _—_ of a Field hel ol, 
any other Graduated Inftrument, I think ir” by >» Bahr om 


you how any Piece of Land menldiat by ſuck a 


that is, to know how many Acres," Roods, ne oreragdeon 
Ground ſo meaſured doth contain.” And in order thereunto 


with the Menfuration of Sqzeres, Triengles, &c.. 


| I. To Meaſore « Square Piece of Land. 
A 


F our Piece of Ground be exaBl for Square = 12 

——_— all the fideo equal te | Hee $- | 
right (or ſquare) A he figure A B £ — — 
and by your Chain-you find that each [ide £ 6375 
contains 12 Chains, and 25 -"Tiaka ; you have as | $925 
more to do, but mu = © 25 L. be bo 2550 
25 L as you ſee done farge "> "ES7'E 


ProduQ: is 142 56 25, from whic C Iways) cut off — 


five Figures'towa Right hand, by-a Point o Ar4s 632 

Line, and then the ProdaBt'« yraar rn $253 that '' B: k 
- any -cher ehint is; multiply 2 s C 

cauſe there' are 4 Reads am in one Here )\ \and- the Pro. wh FL 

du will be 1.02500 ; andifive jen of, there © 2 $625 


1 beyond the Prick, which is r Rood, a d-, ug X EET 4 


are 40 Percher' in a Rood ) at nd: the oduct w -' 'y 03500 

1. 00000 ; from which- five figure y -Cu of, 

RA ee ad Wome FREE Gn. . "",02500 

this Square Piece of Land'thus meaſured, willcoo- © {+ 40 

mn 14 Aves, Les ap brad] : — 
w Ou: 09000 


IL.To mesſures Square Pice of Lindwhaſ Length and Breath —_ 
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A. $5123.15 


4 
R. 0.45248 
40 


— 


P. 18,099 20 


thereof F H: g Ch. 26 L.., Multiply a7.,14, 
and the ProduQt will be, five figures St ; 
25.11312, which is 25 Acres; and the renaindy | 


bag multiplied by 4,. the Product ( five f 


cut © J, i 0: 44845, Bb lint < 1 

the remainder 4 bg be ko Ru 
"pot cut off, w ib. oppo, which is 43 | 
Perches ; ſo that ps Pio contains 24 | 
Acres, © Roods, 18 Perehes. As is ſeen in i the Mar. 


gent. 


1Il. To meaſure « Triangular Piece of Land. 


'£.38. 30720, 


0 4.4 


Þ 
ts 


I FO0@ "Da vena nes © 


SE Pie of Laak —_— 
5 jece . 
nb R half cha \ 


gular, Picce. of Law * 
| 38 Perches ; Jo 
xn {81 


IV. How Th meefure an inuls Pim Ts, of Four unqud | 


Stang whe mba Piece of Land co be eb | 
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Firſt, nula. the Loch es Diagonal jy es Pg 
0Q, findiog i it 0 RE euf6 Links; 


which ſet down ; then meaſure the Per 


PTand R'S, finding one to be 7 C, ack. jo 
other 8 C. 28 L. whichadded together makes ; 1 
52 L. the half whereof is 5 C. 76 L. which n 


t the lengthO\ p53 orkut 
plied by tbe lengr MESA 


isg Acres, and .59136, 
Produtt is 2 Roods, and [36544 


that multiplied by 49; ICT 14 Perches 
as in the Margent ; and rhe whole Conrent 'of the 
Triangle 1 5g Arrers 2 Lins.” and 14 Porckes. | | 


the LEA i; og r,. TC TNErerore 
angles by drawing” (or fink g I, lnex eq be arrwn rrom. of 
to another, as tbe lines / B,. FH; bywhi 
drawn ( or imagined 1 e whole Vigre 'willde rides ioro Six: Tri 


ergles, namel W 


Ins the Triangle, | 


ys WY + 
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Theſe fix Triangles bein meaſured frverall according to PE dir 
Qtionk before given, the Contents of all'd thick added added togerher'itſo | 

one Surft, will give you the ONE of the whole Pitce in Acrea Roh 
and Perches. 4 I 
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hed 'Whichis the Content of ah whole Field. 


But for an Abbreviation of this Work, you need not to find the Cote, L 
tefit of Every ſingle TY/augle, bit'of every Trapexis or Fol: Fiowe," 
as is taught in the Fourth Problem next babars by going ; 
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Number of Triangles int ich it will be redeced, will always) [ 
be leſs by To than the' diner of Sides : As in this — mg the | 


Fm of Sides are Ejghr, and the Triangles are but Six ; two = 
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GEOMETRICA L: 

And thus have I done with the Chain, as to the deſcription of it, and 
how to caſt up any Figare or Piece of Land, Regular or Irregular, mea- 
ſared thereby, 1n Acres, Roods, and Perches: It refteth now , that I - 
ſhew you how to make uſe of it in the Fie/d, in meaſuring of any Ir- 


regular Piece of Ground ; and that ſhall be the Work of this next Pa- 
ragraph. 
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VI. How to take the true Plot of any Irregular Field of many Sides and 
Angles, by the forementioned Chain only, without any Gradiated Matheraa- 
ricel Inſtrument , and to make a Plot of the ſame upon Paper vr Velum. 
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ET ABCDEFGHIKL, bean Irregular Fie/d to be meaſu- 

, red as aforeſaid. 6 | | 

When you firſt enter the Field, canſe Beacons or other Viſtble Mart; 
to be ſet up near the principal Angles or Corners of the Field, as thoſe 
arM, N, O, and P. | 

Secondly, Confider the beſt corner to begin at ( tho any will ſerve; } 
45 I make choice of that Mark at O. 

Thirdly, Take out your Chain, and holding one end at the Beacon 
at O, meaſure out 2 Chains ( or more or leſs, as you ſee occaſion ) from 
the Beacon at O towards the Beacon at N, and at the end of the 2 
Chains ſetup a ſmall Bow or Stick at *. —— Then again, from your 
Beacon at O meaſure 2 Chains more in a right line towards P, and there 
ſt up another ſmall Bow or Mark as at *. —— And then meaſure with - 
your Chain the diftance between your two Marks .* and *, which here 
Is 2 Chains 65 Links. _ ; | 

Fourthly; Prepare a Book, or Sheet of Paper, Ruled as in the Mar- 
gent, to ſet dawn your Meaſures as you go along, but firſt at the cop of 
t makea Triangle anſwerable to that which you meaſured our in the 
Field, and ſer ſich Numbers to'it as you there meaſured, as 2 Chains 
from © to® both ways, and 2 ray” 65 Links from * to*. "RY 
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GEOMETRICA 
And thus have I done with the Chain, as to the deſcription of it; ar 
how to caſt up any Figare or Piece of Land, Regular or Irr ular, mee 
ſured thereby, 1n Acres, Roods, and Perches: It refteth now , that 1 
ſhew you how to make uſe of it in the Field, in meaſuring of any Ir- 


regular Piece of Ground ; and that ſhall be the Work of this next Pa- 
ragraph. | | 
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VI. How to take the true Plot of any Irregular Field \ f many Sides ahd 
Angles, by the forementioned Chain only, without any Gradhated Mautheraa- 
rical Inflrument ; and to make a Plot of the ſame upon Papervy Velam. 
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ET ABCDEFGHIKL, be an Irregular #e/4> to be meaſu. 
red as aforelagde. ne EE! 707. "2 p80 
When you firſt enter the” Field, canſe Beacons or other Viſible Marts 
to be ſer up near the principal” Angler of Corners of the Field, as't 
Sona OenEde 


* #% 


p h ; ; 
_ Secondly, Confider the beſt corner to begin at ( tho any will ſerve|) 
51 make choice of that Mark at O.' | ' Sd 
. Thirdly, Take out your Chain, and holding Beacon 
tO, meaſure oue,2 Chains ('or more or leſs, 
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RECREATIONS 


This done, go into the Field to your Beacon at O, abd meaſure the 
diſtance of it from the hedge on your left hand, finding it tobe 2n Link / 
of your Chain, which ſer down on the lett hand Columo of your Bagh 
againſt o Ch. oo L. becauſe the Hedge was 0n your leit hand, , +5: 


i Then with your Chain meaſurefion * 
the Beacon at O, towards that atP, ing 
right line, and as you $0 along, at the 
end of x C. 40 L. you find a Break or Bead : 
in the Hedge, diſtant from your Chain © 
70 L. Set the x C. 4o Links inthe mig. © 
dle Column, and the 7o L. by;it ; then 
| going on farther, at the end of 3-C,-qol. ' 
you come againſt another Break of Boy 
in the Hedge; diſtant from: your Chain. ! 
Line 50 Links, both - which ſet down in 
your Book: And going on farther to. 
wards P, atthe end of 6 C. 5o Links, |; 
find another Break or Bow diſtant from 
my Chain-Line 9o Links ,, both which * 


ſet down, and meaſure onto your Beacon 
at P, which will terminate \at 7 C.and : 
20 L. which ſet down, and becaule the ! 
Beacon at P is 40 Links diſtant from the } 


Hedge, ſet 40 Links by the 7 C. 201; 


and draw a.Line croſs your Book, tolg-/- 
pify that you have done with that (deaf + 


 Thenin your Book under Ch. L. writ ? 
'0'D0; "and-becauſe your Beacon at Ps? 
diftant from the Hedge G H 750 Lin: 
- | that down againſt 0-00, and go.opald } 

meaſure towards the Beacon at M, ud” 
| when you haye meaſured 2 C, 70 LyyWe 
come to /08ch the Bow in the Hed > af; Go 
wherefore ſee down 2 C. 70 L, awd 
| gainſt it write Tovch. 'Then meaſuring: 
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GEOMETRICAL 


And thus having ſhewed you how to meaſure i in the Field, 
account thereof in your Book, it reſterh/now to ſhew you Saas 
Plot or Figure of this Field down! upon Paper or Velum, in"orderto 
the finding of the Content or Quantity of i it in Heres, Riods, and Percher 


VII. How to lay "Wa upon Paper or Parchment any Piece Ground les 
by the Chain as before, in order to finding the Contekt or vewity thertof.. 


OR the rformance of this Work, you muſt provide for your uſe 

a Pair of very fine-pointed Compaſſes, and alſo a Ruler with ſeve- 

ral Scales of Equal Parts; ſuchas is mentioned i in che next Chapter, with 

a figure thereof. This Plot here deſcribed, is laid down by a Scale, that 

half an Inch is qualin ength'to one whole Chain of Four. Pole 3'and'the 

half Izch in the Scale is divided by Diagonals 1nto 100 parts, anſwerable - 

tothe x00 Livks into which your Chan is divided. Being thus' oye 
of Scales and Compaſſes, you may begin your Plot in this manner. 


x. Upon a ſbeet of Paper draw: a line at pleaſure, as the live 
PO; towards ono cndilirrect fed rod ona ur by O, make 


a Mark, as ©. 
>. With your Compaſſes, out of your Scale take '2 Chains, ( which 


inthis Plot is one Inch) and ſetting one foot of the C ſes in ©, 


the other will reach co the Poine *, upoin the line OP, and one foor of 
the Compaſſes ftill reſting in the point ©, with the bay deſcribe the 
obſcure Archx x. Theo take our of. your Scale 2 Ch. 65 L,'( which 
was the diſtance you meaſbred from * to * ) and ſetting one foor.of that 
diſtance upon the Point *, in the Line O P, -with t dther deſcribe 
another obſcure Arch z z, crolfing the former in the Poiot * , which is 
whe bag N; mw. Ng os AD X Go org 


ſcure Arch 'ss ; od che Chai Line MN T bang C0 
out of your Scale alſo, and ſetting one foot of the Comps 
the other foot deſirig ah ANY. v, crofling th 
Ration point © by M, rough which Poine draw th 
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Beacon P, fer 40 Lioks to the - Hedge, __ chrough "A Pair 
Line 4 E: Sois this fide of your Field finiſhed. - -: Ava 
5. n again at the-Beacon by P, where you find by: y wy 
that = con was diſtant from the Hedge 70 L. ſer 50 L. from 'O'th: 
"Then at 2 C. 50 L. you find that your Chain-Line did hunt fe 
wherefore take 2 C. 70 L. from your Scale, and ſer them from FB 
(or d) and draw the line EF; then your nexr length 5 C. SE ok 
reach ſrom Pro M, where: the Beacon was 30 L. from the Hedg , K & | 
30L. from © co the Hedge, andchrough that point, draw the lite #6. 
And thus have you finiſhed your ſecond 6dez os apr. inder 
you muſt deal withthe her rwo ſides; and info you MM: in we] 
compleated your Work, and have the exaRt Dreagby of y Idepos | 
a ſheet of Paper, which you may caft up into Heres, Rood and Þ wn cher h 
. by the DireCions given inthe preceding Third, ei} any: tad. I 
And if you meaſure the ſmall Triangles, ar dothe Cr GledB, F aun _ 
which are without the Chain- Lines, by themſelves, _ afterwards the : 
Quadrilateral Figure .M-N O P, by it [c16, ( which © is the bertet iway,) 
you will find this Field to contain 4 Acres; 2 Roods, and 3” rches' it | 


c HA P. v.. 
Wherem is ſhewed how to take all manner. of 4 Heigl 


and to meaſure all manner of Land, Later whit kind your bo | 
$50Ena 


TS Chapter you are taught bow ro ky Height and Ds 
ſtances, and allo to 29h Lend ang med pe whereby any. perion | 
may very well ( with more labour } Hf pep orm- many CO Codcls | 


fons by light and common Tools " Mechanicb "4 by 
Squares, Toynt-Rales, Rods, Bec. Bar in this Chapter T IFfew ae 
Arrificia nr Kel io erg cementing Inftrament! J 
; yet] will here give a ſuMicient” | "to 4 the fie bya i. 

ftrument both portable and exaQ, not grupo" mentioned ; namely, » Saw | 
circle, with i its Appurenances. | tar af RA 


A Deſcription f the Semdeivele, 


Semitirclei in Geomerry ischus defined, 4 $emicircl s the om h "2 
Line, whichis the Diameter ; and aw Arch or - EET 7977 728 15 PRMIOFIY 

J The Scaicircle which we bere intend-tode ribe and ſhew 
; er fp wg wi drome hereof may. cootain 
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G'EO0 MET RICA L © 53 
[aſtrument be ſmall } rake off every third or fourth Min Et 
R_ are numbred from the left hand towards the righe, The 
30 &c. to 180, and back again from the right hard towards the left, 
by 190, 200, 210, Oc. tO 360. £ 
Upon the Cextre of this Semicircle is placed a round Box of Brafs, in 
the bottom whereof is a Chara, having upon it the 32 points of the Ma- 
'riners Compaſs, and over'it a Needle covered with Glas ; this Needle 
is at any time to ſet the D:amerer of the Scanicircle due North and South, 
or according toany other _ EL 
Between the Semzcrrele this Box is an. Jedex, which moves 
ihe Centreof the Semicirele, and is of ſufficienc leagrh to cux.ac ce 
end thereof the Degrees oh the Limb of the Semicircle. It hath upon i 
two Sights, through which you may look eirher backward or forward, 
to any Mark or Objetf, (- + bs 
On the backſide of the Semicirele is ſcrewed a focker, into which poe 
another /ockes called a Bef-ſocker, which ſerverh to ſer the tick 
when it is upon the. Sroff uri any poſition wharldever, as horizonts! or 
kvel, vertical or perpenaicular, Or reclining, Or inclizing toatiy Angle. 
Into this Bal ſocket there goes the head of a chree-legyed fteff, which 
ſupporteth the I»ffroment in the field. | | 
Theſe are all the parts of the Semicircle, as it is to be uſed in rhe 
fields ro make obſervations ; but to lay Yown your Work at bomie, thers 
belongeth, ; | No" 
1. A Protrattor. 
2. A Scale. 
3. 4 Pair of Compaſſes. 
4. 4 protraiiing Pin: 


1. The Protratfor is made of a thin piece of Brafs dividedia all re-- 
yedh aothe Genthet wes HEE - IIS + 
to 160 degrees, but 1 degrees to 0 degrees ; it ought to 
numbred from the left hand towards the f. contrary to the number- 
ing of your Sexvicircle. The uſe of this Prorraffor isto lay down the 

RR of. thoſe Angles upon Yeluw or Peper, which you obſerve in 
eld. | 

2. Your Scelc isa Ruler of Braſs, .upon which you may have whiat 
_—_ pleaſe, cicher p/xinor diagonal, as of 10, 12, 12, 16, 20, 84, 

o and 3z.4nan Inch; theſe Scolerare tolay down thelengths of your 
[ines as you mneaſured them in the field with your Chain; and accord- 
ye ſsor ſmalpeſs of your Scale, you'mdy make your Plac 
or Draught of what bigneſs ie | EE. 
oh Your Compaſſes are rombeyou diſtances from your Scale, and to 

a m to your Faper or Velum. - | Ss 
7 Your Proratting Þ Center Point, and allo to 


4. Your Protr Pin is to fix _— 
: which'tlis 


; is-4 Polen 100 Links, 
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 GEOMETRICA L. 
the Inſtrument be ſmall ) take off every third or fourth Minute, 'Theſs 


Degrees are numbred from the left hand towards the right, by xo, 20, 
30 &c: to180; and back again from the right hand towards the lefr, 


by 190, 200, 210, Oc. tO 360. 


Upon the Centre of this Semvicircle is placed a round Box of Braſs hs" 


the bottom whereof is a Chard, having upon itthe 32 points of the Ma- 
riners Compaſs, and over'it a Needle covered with Glaſs ; this Need!: 
is ar any time to ſet the Demeter of the S:micircle due North and Soath, 
or according toany other Cosff, 
Between the Semzcircle and this Box is an Index, which moves upon 
the Centreof the Semicircle, and is of ſufficient length to cur ar ei 
end thereof the Degrees on the Limb of the Fomdibnek, It hath upon it 
two Sights, through which you may look either backward or forward, 
to any Mark or ObjetF. : 
On the backſide of the Semicirele is ſcrewed a ſacker, into which goeth 
another ſocket called a Bel-ſocker, which ſerverh to ſer the Semicircle 
when it is upott the S:eff ri any poſition whatſoever, as horizonte! or 
level, vertical or perpendicular, Or reclining, Or inclining toatiy Angle. 
Tnto this Belt-/ocker there goes the head of a chree-legped fheff, which 
ſupporteth the I=ſftrument in the field. En 
Theſe are all the parts of the Semicircle, as it is to be uſed in the 
fields to make obſ=rvations ; but to lay down your Work at home, there 
belongeth, 4 EG 
1. A Protrattor, 
2. A Scale. | 
3- 4 Parr of Compaſſes. 
4. 4 protrating Pin: 


1. The Protr«or is made of a thin piece of Brafs divided in all re-. 
ſpeQs as the Semmicircle was, andnumbred in the ſame manner from x 
to 180 degrees, but from 180 degrees to 360 degrees ; it ought to be 
numbred from the left hand towards the right, contrary to the number- 
ing of your Semicircle. The uſe of this Prorrafor isto lay down the 


9g of thoſe Angles upon Ye/uw or Peper, which you obſerve in 


field. | 

2. Your Scz/c isa Ruler of Braſs, .upon which you may have what 
Scales you pleaſe, cicher p/ajuor diagonal, as of 10, 11, 12, 16, 20, 84, 

oand 32 1nan Inch; theſe Scales are tolay down thelengrths of your 

Lines, as you meaſured them in the field with your Chain ; and accord- 
ing to the largeneſsor ſmalneſs of your Scale, you may make your Plac 
or Draught of what bigneſs you p | 

3- Your Compaſſes are to take your diſtances from your Scale, and to 
apply them to your Paper or Velum, he ” = 

4. Your Protrefting Pin is to fix in your Center Point, and alſo to 
mark the degreeson the edge of your Protratfor. - | 

The Chain which you meaſure your lengths in the field, may be 
' of what length, and how you will divided ; but the Chain which'the 

Examples in this Book are wrought by, is 4 Pole in too Links, 
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The Uſe of the Semicircle, in taking of Heights, Depths, and 
Diſt ances. to | 


PROP. I. 


How to take the Height of any Tree, Tower, Steeple, or other Objed: | 
mhich ſtandeth upright, and bernz acceſſible at one Station. | 20 


FE il 4 


LET AB he a Caſtlc-Wall, whoſe height you would know ; yay - 
ſtanding at C, place your Semicircle at G, and turning it abouthy 
helpof your Ball-ſocket, dire& it to the Objett ; then fixing all your 
Sockets faſt, by help of the ſcrews for that purpoſe, hing a Thrid and | 
Plummet ypon the Center of your Semicircle, and move the Semi. 
circle up and down till the Thrid and Plummer hang dizeQly upan g | 
deg. then laying the Index juſt upon{the Diameter, there hold it, and | 
looking through the Sights, mark what part of the Cfle-Wall you ſee, 
for that part is jn the true level with your eye, which point let beD; 
then, the Index ſtill remaining fixed, move the Semicircle upwargs or : 
downwards, till ( through the ſights ) you ſee the very top of the / 
Caſtle-Wall at A, (the Semicircle ſtill remaining immoveable) leak - 
what number of degrees and parts the Thrid cutteth, which depreg. | 
let be 55, which you muſt ſet down ; laſtly, meaſure thediſtance 
G to B, which let be 200 Foot, to which add 5 Foot, the-height of your ! 
Semicircle's Center from the ground C F, and it makes-205 Foot ; by | 
help of this diſtance, and the degrees before noted down, you may find | 
the altitude of the Caf/e-Wb, as followgth, ; 


Example. 8 4 
Upona piece of Velum or Paper, draw a line at length, ay M N; to 


wards one end whereof, as at B, ereQ a Perpendicular A B, repreient | 
: ing the Caſtle-Wall ; then from one of your Scales take with your Com- | 
;. Paſſes 205 Foot, and ſet that diftance upon your Paper or Velum, from |; 
:: B, the foot or bottom of the Caftle-Wall, to C, fo ſhall C upon.you : 
Paper repreſent the place on the ground where the Semvcircle ſtood, and 
x Face more being added (which is the height of your Semicircle from 
the rovng) E & maketh 205 Foot, CER from your Scale will 
reach from BtoF. 


pon the PoigeF, | 
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How to take the Fleight of an Object, which is not acceſſible at two Stations, by 
h:lp of the Semicircle, . 


Uppoſe A B to be a Caſtle. Wall as before and you cannot com 
J nearer to the Wall than G, for that there is a ou about the Wall 


ſo broad. 


Firſt, Place your Semicircle at G, the edge of the Moat or Tre 
and directing the ſights to A; the top of the Wall, you ſhall find the 
Thrid to cut 3o deg. 

Secondly, Go backwards a competent diſtance of ground, in a right 
line, as to F, and there placing your Semicircle as before, dire& the 
ſights to A, where you ſhall find the Thrid to cut 55 deg. 

Thirdly, Meaſure the diſtance between G and F; Rich let be 125 
Foot ; theſe two Obſervations being made at G and F, and the diſtance 


| between them mealured by the Chain, thealtirude of the Wall may bg 


eaſily attained in manner following. 


| Example. 


Firſt, Upon Paper, or the like, draw a line M N, upon which, to- 
wards one end thereof, asat F, place the Center of your Protraftor ; 
and becauſe the Thrid there cut 55 deg. makea mark againſt 35 deg. of 
your ProtraQtor ( which is ſo much as 55 deg. wants of godeg. ) and 
through chis point, and the point F, draw a right line at length up- 


wards. 
Secondly, For that the diſtance between G and F (your two ftati- 


ons) was 125 Foot, take x25 out of ſome one of your ſcales, and ſer 


off that diſtance upon your paper from F to G. 
Thirdly, Lay the Centre of your Protraftor upon G, and the Dia- 


meter thereof upon the line M N ; and becauſe when you made Obſer- 
vation at G, the Thrid cut 3o deg, make a mark againſt 60 deg. of the 
Protrator , ( which is ſo much as 3o deg. wants of go..deg. ) and 
through this mark, and the point G, draw a right line at length up- 
wards, continuing it till it cut the former live drawa from F, which it 
will doin the point A. | . 

Laſtly, From the point A let fall a perpendicular upon the line M N, 
which will fall upon the point B, ſo is AB the heighc of che Caſtle- 


Wall, whichif you take in your Compaſſes, and meaſure it upon the 
ſcale fram whence you took your diſtance F G, you ſhall find it to con- 
tain 1 43 Foot, and ſo high is the Caſtle-Wall. p 


PROP. Ill. 


A Fort or Cafple being beſieged, how the js ſhalt know of what length 
to make Scaling-Ladaers that [ball reach from the edge of the Moat or 
Trench tothe top of the Wall. 


LE T AB bethe Wall of a Fort or Caſtle, and that the Caſtle with- 


in were beſieged, che Belicgers lying atF, and CLOROE CORRS pam 


< 


2 ECREATIONS 


| all than G, the edge of the Moat; wherefore ſtanding a6 
| wer GCenglen with your Semicircle as you did before, a 
' ſhall find the Thrid to cut zo deg. — Do the like at F, and you 
' ſhall find the Thrid to cut 55 deg. and the diſtance between G and 
' meaſured will be found to be 125. Theſe two Obſervations: bei 
' made, and the diſtance F G meaſured { all which arethe ſameasin the 
| laſt Prop. ) you may protradt or lay down the ſame upon Velum or Px. . 
| per, inall reſpe&s as inthe former Prop. and fo meaſuring the line G a 
| upon the ſame ſcale that G Frwas meaſured by, you ſhall find it to cov. 
'/ rain 166 Foot, and ſo long muſt Ladders be to ſcale the Walls of this 


| Fortor Caſtle. 


PROP. IV. 


| Standing upon « Wall or Tower of a known height, to find how far any Shi, | 
Tree, &Cc. is from you. | 


| LET A be the topof a Tower or Caſtle ſtanding by the Sea-ſide, and © 
| let F be a Ship lying at Anchor, and you would know how far 

| thatShipis off the Caſtle-Wall. | 
' Standing upon the Tower-Wall at A, with your Semicircle, direQ&tthe 
| ſights (the Index lying upon the Diameter ) to F, the Thrid willcur | 
' 55 deg. Then, the Caftle-Wall being 143 Foot high, by _— theſe | 


' two you may find the diſtance that the Ship at F 1s from t 
| WallB, inthis manner : 
' Upon Paper or Parchment draw a line A B, repreſenting the Caſt | 
\. Wall, and upon it by help of your ſcale, ſer the height thereof 1 | 


| Foot, fromA to B, and upon the point B ere& the Perpendicular BE. } 
/ Then placing the Center of your ProtraQtor upon A, turn it about ' : 
/ uponthat Point, till 55 deg. ( which were the degrees cut by the Thrid) ? 
come to lyedirealy upon the line A B, then at oo deg. (or the begin- ? 
// Ning of the Semicircle of the ProtraQtor ) make a mark cloſe bythe 
edge thereof, through which po and the point A, draw alineat * 
: length downwards, which line being drawn, will cut the line BF in | 
; the point F, ſo the diſtance B F being taken in your Compaſſes, and | 
: meaſured upon the ſame ſcale from whence AB (the height of the } 
: Wall) was taken, ir will be found to contain 205 Foot, and ſo far s 
the Ship F from the Caſtle-Wall B. 1 


PROP. V. 
How to take an inacceſſible Diſtance at two Stations hy the Semicircle. | 
"FIG & 


Uppoſe you were ſtanding at G, and that it were required of youto 
| know how far diſtant the Tree of A is from you, between whichaod E 
| youthere is the River D, fo that you cannot come near A. 19 þ 
Firſt, Place your Semicircle at C, laying the Index on the Diameter 
: thereof, and turn the Semicircle about til through the ſights you ſee | 
' the Treeat A, and there fixing the Semicircle, turn the I abouttill L 
; you ſee the Mark ſet up at B, and there note what degrees the Index 
 cutteth, which let be 110 deg. Secondly, | 


G BOM ECRAID A0h 


Secondly, B nee rs 


) «at G, W 

: ue 

1 of you ſee the Mark « at C, cornnk 7 pou tuner 

p dn fixing the Semvicircle turn the Index about till by the lights you 

: ſee the Tres at. h. and there alſs noewhat degrees the Index curer, 
which let be 40 deg. 

af | Thirdly,” Meafbre the diſtance botween Cand 'B which lee be. 20 


Foot ; by help of 'theſb 'thres you ſhall find the diſtance of A from & 
ther C or B, as followerh. 


- : < ; ; SE 


k 
f k 


Draw a fine upon Paper, AC, add laying the Cuncre of Pro- 
wraftor upon C, andthe Diameter thereof upon the line CA, your G 
protratting Pin makes mark againſt r0:deg. and: h rhe”; 


4 and the poant C, draw a lineCB; Ce mo dk 
and {et it upon athe line CB, Goa (T0 Dr * os 14 2:97 
+ 4 This done, lay che Ceacer of y 
. | the Diamererchereof upon the lin 
' MW Gs chrough which markand che p 
Y tc formers C A inthe pln h. "45 3 oct ett 
| Laſtly, If youtake in your Compulſes he line © Fay ha l 
ut * | 
_ Ge ANY yon cook BC 120 Faor; you wi 
Re. contain i 54 Foot and abour half «:Foot, and fork 7 te | 
| In like manner, if ep porter ro macro: Þ 
| it to contain'224 "us, ene pom FI Ste 
| iriy ah xs [192 of cap” 
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| theſe oblervations of Angles,;made at.gither ſtation Fand G; and 
[adit Racionary diſtance, you may draw a,periect dr et of Ul the 
places upon Paper or Velem, in.their .truc- poſition and icituation, in 

' manner following : 9 2 36 RIEL 332. 23} 16e © 


Example. | Fe : nf 0- aerhs 

' Fitſt, Upon your Velem or Paper draw « line F G, . containing 10 

| Foot of Tn, which line ſhall repreſent the diſtance of your two 
' ſtations. re Ei 
' Secondly, Placethe Center of your ProtraQtor upon F, and lay the | 
/ Diameter thereof upon.the line FG, and there keeping it ſteady, make | 
' a markagainfſt thoſe deg. which the Index cut upon the Semicircle when 
| the ſights were direfted to A ; alſo make a mark againſt thoſe deg. of 
' the Protraftor which the Index: cut at B, and the like ar C,D,and Þ, 
| Thirdly, Through the poimy F, and everyone of: thoſe marks. you | 
| made agpial the [ide of the ProtraQtor, draw lines, as FA, FB, FC | 
| above theline F G, and FD, FE, below the line.;- /./  ; | 
'- Fourthly, Lay the Center of your Protraftor upon the, point G, and | 
' the Diameter thereof - upon the line F G, (and there keeping it; falt make | 
| marks againſt the edge thereof, at thoſe degrees the Index cut upon the | 
| Semicircle, when the ſights were direQted to A, B, C, D,andE; and | 
; through thoſe points wh the point G, draw right lines G A, GB, GC, | 
| GD,andGE, cutting the former lines drawn from F, in the point | 
A, B, C, D, andE; which points will ftand-in the ſame poſition and ſci. . 
' ruation as the Churches or other places in the City or Town do; andif | 
| you take in your Compaſſes the diſtance between any two of them, and | 
| meaſure that diſtance upon the ſarhe Scale that F G 100 was meaſured | 
| from, it willthere ſhew you thediſtance of thoſe two places. | 


The Uſe of theSemicircle in'Meaſuring of Land. 
, S: 6 hþÞ4 | ; Ss C3440 36.5% : | 


PROP. L/ 


3 


F 3 
+ > 
+ F 


To take the Plat of « Field by placing the Semicircle in «ny pert therel, | 
from whence all the Angles of the Field maybe ſeen, = 
PLace _ Semicircle upon:its flaff io-fome convenient place af te | 
Field ( whoſe Plat at from: thence 99 7) ; 
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GEOMETRICAL 

hand, and when you wh dire&tly found your mark, let the Tadex reſt. 
and ſee what degrees End parts of a degree of the Semicircle are cur 
thereby ; which degrees and parts note dote down in a book or paper 
ruled as that. which followeth. | 

[n this nature muſt you deal with every angle round about the field, 
beginning at that which is next towards your left hand, and proceedin 
graduaily from that towards the right hand, till you find that end of the 
Index whichcur the degrees, falls off of the Inſtrument, ( which will 
always be when you come paſt 180 degrees) then muſt you look through 


* the other ſights, and the Limb of the Semicircle will be next to You, 


and you muſt count your degrees from 180 towards 360. to which, be- 
fore you come, you will have paſſedal!l your Angles. 

When you have taken obſervation of all your Angles, you muſt, wich 
your Chain,. meaſure from che place where your Semicurcle ſtands, to 
every Angle ( beginning with the firft, and ſo proceeding from the 
ft towards the right hand) and note how many Chains and Links 
each line contains, which lengths muſt te fer dowa in your book or pa- 
per, in a column by themfelves, againſt the degrees which the Index 
cut, when you made obſervation at that Angle, thats, the firſt length 
agiinft the firſt degrees, and the ſecond length againſt the ſecond de- 
prees ; and in this order muſt you proceed rill you have meaſured all 


your lengths. 
The foregoing Precepts illaſtrated by Example. 
ES. 


ET « b, c,d,e, f,pz, bea field tobe Surveyed. Place your Semicircle 

( ir being a conveniene place) at O, the diameter thereof, as alfo 

the Needle in the Box, hanging over the North and South Points in 
the Chard, then will they lye directly over the line NS in this ngure 3 
An- 


| then fix your Inftrument, and direCing your fights to A ( yourfi 


gk) you ſhall find the Index to cut 124 15 w. which ſet down in 

your book or paper ; then direQing your ſights to B, the Index cuts 

74.arC, 944. 30m. and the reſt, as in the following Table, repre- 
ing your book or paper in which you took your notes. 

C. L. 

ſ(OA—10. 3g 

B — 37. of  JoB— 9. as 

|'C— 94. 3o! Andthediftance from j OC—10. 3o 

when direfted 2 D —169. 15 7 Otheplaceof the Se-4 OD— 6. 20 

tothe mark, ; E —19;z. oy micircle, was | OE— 8. 93 

— 270. | ; Of — $. og 


LG =—347. | LOG=— 5, 20 


Having gone through alwyour Angles, and noted them down in your 
book or paper, as is done in the foregoing Table, inthe column havin 
a. m. atthe top thereof ( ſignifying Degrees and Minutes ) you mu 
then go to the meaſuring of your Nook where you ſhall find OA to 
contain 10 Chains 35 Links, O B g Chains 45 Links, andthe reſtas in 
the Table in that column which hath C. L. at the top thereof, C ſignify- 
Ws Chains, and L Links. H 2 When 
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bo | RECREATIONS 
| When you have thus taken obſervation of all your Lines and An les; 
and noted them down in a Book or Paper, you may at pleaſure draw 


the Plat of the Fie!d upon Velum or Paper, by the Precepts which 
ſhall be delivered in the following Propoſition. 


PROP. © 


: How to lay down the Plat of the former Field upon Velum or Paper, by help 
' of the former Obſervations of Lines and Angl:s. | 


; Meridian or North and South Line, repreſented by the line in 
{the Figure by NS. In ſome convenient place of that line (as at Q) 
' aſſign a point, which point O upon your papcr, repreſents or ſignifies 
the place in the field where your Semicircle ſtood when you made ob. 
: ſervation of your Angles. | 
' Upon this point O-place the Center of your ProtraQtor, laying the 
' Meridian Line or Diameter thercof jult along the line NS, drawn u 
; the paper, and there hold it faſt. Then having recourſe to your Table 
| of Angles, which you obſerved in the field, you find your firſt to be 
| 12 deg, 15 min. wherefore, cloſe to the edge of your ProtraQtor, and 
' againſt 12 deg. 15 min. make a mark with your protrating Pin ; and 
| ſtill keeping your protrafor in the ſame poſition unmoved, makea 
mark againſt 37 deg, your ſecond Angle, allo againſt 94 deg. 30min, 
| your third Angle, .and againſt 169 deg. 15 min. your fourth Angle. 
Then becauſe your fifth Angle ar E exceeds 180 deg. it being 193 dep, 
you muſt turn the Semicircle of your Protratfor downwards, laying 
| the Center thereof upon the point O, and the Diameter upon the line 
| NS as before, andapainſt 193 deg. make a mark with your protraQ- 
ing Pin, do the like againſt 270 deg. 3o min. your ſixth Angle, and 
againſt 347 deg. your Jaſt Angle. 
Me ' Theſe points teing marked upon your Paper, through every one of 
"them, and the point O, draw obſcure lines, as O A, OB, OC, OD, 
' OE, OF, and OG. -—- Then having recourſe to your Table of 
| Lines which you meaſured in the field, you find that the firſt line O A, 
' contained ro Chains 3 5 Links, wherefore from ſome Scale ( according 
| to the bigneſs you would have your Plat ) take 10 C. 35 L. and fetit 
; upon your paper from O to A, this point A upon the paper ſhall repre- 
| ſent the firſt Angle inthe field A; your ſecond length being 9g C. 45L 
; take that from _ Scale, and ſer it upon your paper from O to B. Do 
; thus with all che reſt of the w__—_ : and when you have found out 
| and marked upon your paper the ſeveral points A, B, C, D, EF, and G, 
; if you draw lines from point to point, as from A to B, from. B to C, 
; from CtoD, e*c. you ſhall conſtitute the igure A BCD EFG, which 
| ſhallbetheexaQt Plz of your Field O. And thus may you take the P/& 
; of any Field, where you may ſeeall the Angles from any one place. | 


| | {p43 a piece of Velum or ſheet of Paper, draw a line for the 
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es, 
2 PROP. ll. 
ch | ed ep 
- How to take the Plat of a Field or other piece of Ground, by lacing the Se: 
micircle in ſome one Angle thereof, from whence all the reſt may be ſeen. 
Our Semicircle being placed in the Angle where you intend to £3 
m make your obſervation with the Index upon the Diameter there- 


of, and the Needle hanging over the Meridian Line in the Chard. Ie 
being thus fixeJ, direct your ſightsto the firft Angle towards your left 
hand, noting the degrees and minutes cut by the ring and note them 
—_—_ a book or paper, in all reſpe&s as you did thoſe in the former 
Propoſition. 

Then meaſure with your Chain from that Angle where your Semi- 
circle ſtandeth, to every one of the other Angles, noting the lengrhs of 
every of them, and write them alſo down in your book or paper, pro- 
ceeding thus from the firſt line on your left hand, till you come round 
the field to that again. 


\ Example. 
FE GS: 


[7 HKLMNODPYU bea piece of Ground to be meaſured in 
the manner here preſcribed : The Semicircle placed in the Angle 
Q, direQtthe ſights to H, where the Index cuts 15 deg. which note 
down, then-diret the ſights to K, where the Index cuts 3 deg. 3o m. 
likewiſe to L, M, N, OO, Þ, where the Index cut the degrees and parts, 
as in the Table following : 


a | Hugs 

ſH— 15. o) ſQH -—— 9g. go 

| K — 51. zo! IQR —10. 85 
The Index cut | L— :. 14 | Andthe diſtance l QL —— II. 60 


when direQeds M—106; o? from the Angle 4 QM — 4.30 Hy 


RESO APES Buahiotngs VOCs 


tothe Angle, | N —168. 15 as QN — 12. © 
It 0196, _ * |S —JO. 8 
re (P — 250. oj) (QP. —— 6.8 
L 
Do PROP. IV 
G, By the former Obſervations of Lines and Angles, to dr aw the Plat or Figure 
GC | of the Field upon Velum or Paper. 
ch | . . »* yo 
Id © Þ upon Velum or Paper a line N S, repreſenting the Meridian 


Line, upon which line affign a point as Q, which denotes the 

place where your Semicircle ſtood in the field. : - 
Upon this point Q, hy the Center of your ProtraQtor, and the Dia- 
meter thereof upon the line NS; and there holding ir faſt, look 1 
your Table what degrees the Index cut when you made obſervation at 
H, which were 15 degrees, make a mark againſt 15 degrees of your 
Fes ator ; likewiſe bh by your Table what degrees the Index cur 
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RECREATIONS 


' when you made obſervation at K, which were 31 ceg. 3o min, make; 
| mark againſt 31 deg. 3o min. of your Protrattor ; and in like manney 
: do with every Angle, as at L, 87 deg. 15 min. at M, 1c6 deg, © mig. at 
: N, 168 deg 15 min. at O, 196 deg and atP, 250 deg. at all which 
' numbersof degrees, make marks againſt the ſide of your ProtraQuoy. 


Then removing your ProtraQtor, draw right lines from the Point 


throughevery one of thoſe marks, ſoſhall you have upon your Velum 
: or Paper the ſeveral Lines QH, QX, QL, QM, QN, QO, and Q 


Apain repair to your former Table, where you ſhall find that the line 


' QH, being meaſured by the Chain in the field, contained g Chains, 


Links, take this diſtance from any of your Scales, and ſer it upd 


| the line QH, from Q to H; and fo have you the point -H upon the 


aper. ry 
P like manner, take 1o Chains 25 Links from your Scale, and fe 


| itfrom Qto K, ſo have you the point K upon paper, And in this ma 
' nerdeal withall the numbers of Chains and Links inyour Table, and 
| they will give you the points L, M,N, O, P, upon your Velum of 
; Paper. ps 


y, If you draw the lines QH, QK, QL, QM, ON, Qo, 


| QP; you ſhall thereby conſtitute the true Symetry or Proportion of 
} the field you meaſured, the ſeveral Angles whereof are H, K, L, M, 


: N,O,P,and Q 


PROF Y. 


: Flow you may by the Semicircle take the trae Plat of any large piece of Ground, 


as Park, Wood, Marſh, or other ſpacious Incloſures, by going round don 
the ſame. . 


I N going round about a field / or other ground) to ſurvey, there 


are two ways, but both etteCted by the ſame artifice ; for in going 


. ; abonta field, you may either go about it on the inſide of the field, or on 
| theourſide thereof ; and ſometimes you ſhall be conſtrained to go pant 
; Iy within and partly without ; and if you go without the field, you 
: may (if you will ) take the quantity of the Angles within ; andif 


you goon the inſide, you may take the quantity of the Angles without. 
Of both which ways I ſhall give Examples. 


I. By going about the Field within the ſame. 
Let ABCDEF be afield to be meaſured by going about the ſame 


| on the ourſide. 


FIG. VI 
Firſt, Begin at any Angle thereof, as A, and there place your Semi- 


circle, laying the Index upon the Diameter, and turning it about, dire 
+ the ſights to B, there fix the Semicircle, and turn the Index abour, till 
| through the ſights you ſee the Angle at F, and there note what deg; the 
| Index cutteth, which you will find to be 309, for the quantity ot. 

; exterior Angle F A B withour the field, or 60 dep. for the quantity 

- the 1nterior Angle within the field; but ( as I faid before) Bonk 


NE 


GE VO \M BE. T\R\ICH h. 


hout the Field © -makeuſeof theexterior:or autward Angles 
4 ſure che ſide F A, which you ſhall, find tobe 19-Chains any 
2nd tie [ide'A B 7 Chains 50 'L ; theſe diſtances wirh | y 
of the Angle note down my Book - Liang HANG ei cho ol | memes 
Table. i nts oppor fe; 
Secondly, Remove your Semicthcls oB, and la the Ind 
the gas Ao turn the Inſtrument aboar,: and laying-iy Jody 
QU , ke the place where your Semicircle-laft Rooil at: A, and chea Per) 10 
line turn the Index abaut, cill by che ſights you ſee! ANG Cy Nd ere 
= i ales 7 Gian Links; ns bod th 
and the diſtance B C:m 7 eo bodh « 
the | grees and —_ down as before. _ Lo ;harw Je | 
| Thirdly,;:Carry your Semicircle to placing the Index on the 
et | Diameter, look back rorB,- 'and rhere fix theI thea:tura;the 


mh | 
| Index about rill you ſee:the Angleat D, *beroche ladex cunerh 270 de- 
and | grees, and the dance CDS 5 Chains, $;Links. - 3 
Fourthly, Remove the Semicircle to Dy and the: Index oa zh 
till by che ſights you {ſeg the Angleat E, the Index rheſs Gown 
and the neal diſtance DE being 7 Chains, nocerhe ſe down _ ns 
Fiſchly, F lace the cents at 'Y and-che lodex Ip on the Dia- 
- meter, ook. back through the fights'to D,: then fixi rlagen hy Die 
the Tadex cuttech 220 deprees, and the nelbnd diſtance EE be 
10 Chains 70 Links, both: which you muſt note down. And, 
—_— et rw _ E, and M fix ET A the Interth In. 
dex about the 14ights: ed vue eat 


' meter, look back to C, then fix the Semici re gar Ts 
book or -pa 
there , turn the Tadex . by: tbe Gghrs yo ſee the A —_ 
Sixthly, 'Carry.uheSemicircle to E, and the Index lying on'th Dia 
cutting 2 210 oderecgs" ROOT 


E — 


Theſe Obſervations of Sidesand ages 


nored down as.in the fo 
on VO or Paper by 1 
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RA ECREATIO.N'S - 
chrough pt >— oi and the" + gp draw A Line cowards a kt, 
containing 10 Chains _ wil 

Secondly, Place _ catre: of he Proc yi B, and I the 4 
meter upon A B, and againft- 145 TO e at B) makes. 
mark, _ oh that mark and B draw the line BC, to a | 
7 Chains 16 Links. Wy, 

_—_—_ Lay the Centre. of the Proeraffer upon FY and "SN 
n BC, and agaioft: 270 deg. makes mark, rg 
and C, draw the line CD, 
ge hoy Lay the Centre of the Proeredfor upon 
meter upos CD, 8 mark againſt 267 deg- 
Md the point D, ' draw the line DE, to contain 7 
Laſtly, Lay the Centre of. the Protreftor upon Ee" Is TY 
meter upon DE, and againſt 220 Jeg. makes mark, through .” 
and the point E, _ a right line EF, which will'cut your line S: 
AFin F; ſo have Dep.) you 'Velum or. age; "nn 1 
of OE Field, AB 3 


that taken fo wo oem leaves 60 | hs 4 
A. So B _—_ 145 degrees, that Fakes from angel leaves "4 "_ th 
interior Angle, 


IT. By going about FY Wood or Park an he Oil then. 


<3 


Hl E foregoing way , where the Hedges: aro fireight, "i 
; and the Ground clear of Wood; Pole, uae, c,: and-foch 

But if the | 

Word be overgrown, ſo thas you cannot ſee from Angle to Angle, | 
nor meaſure along Wy the Hedge-ſide, then make aſc of the vr I 


after preſcribed. 


FIG. VIE. 


'Let ABCDEFGHIKLMNO, be a-3Feed io be ofrefd . 
Plortea, and it is ſo overgrown with Wood that ye cannot by any meacs : 
CN 13s Bans ev acadgs dal) Side GER any * dagler; 

| And he: nc 
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GEOMETRIGAL, 


you ſee the Mark ſerupar 
the Index about cull eee, 


1 


_ | 


x $80 
wi 6, 
tOUCH ;; 
T 


Oo 50; 
0 087 
touch *| 
0 + 


, and then 6x the Inſtrument, and ; porn 
- Sights you ſee the laſt: Mark 


where the [adex will cur 89 geg. 00 ms 


Which ſer down in the firſt Column of 


12 Field-Book, or Paper, ruled like this in 
{the Margin : Then at the beginning of 


1 your: Meaſure from P towards Q, you 


by gonad Kew a ie 


1s diſtance. from-P, x Chain-and 80 L ſc 


: D {down 1 C. 80. Lin the oexe Colume ; 


and in the third Columa fay, from P 
to A: —— Then meaſuring along the. 
'Chain- Line from P cowards Q, I find 
that fromQ to a is 3 C. 55L. which I 
ſer down in the firſt Column; and be+ 
cauſe « is diſtant from the Angle of the 
Wood at B go L. I ſetdown © C. gobL. 
and in the chird Column, from « to B— 


{ Then meaſuri on till 1 come to 6, 


4 Ch. 65 Li. 1 | ohe- Chain to touch 
the very corher of the Wood at C. where- 
fore, I write down q C. 60L. in che firſt 


| Columo ; Tovch: in rhe. ond Column, 
= and-at C, A umn: And ia 


foring 20d 


_ manner kk, , ; 
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66 RECREATIONS 
And for the caſting up of the Content thereof the direQtionsformerty. 
piven, In meaſurin by the Chain only : And thoſe which follow in - 
next. Propoſition will ſufficiently inform you. 


ut, by way of Advertiſement, In this Example where you went: 
; 74 of the _ , you muſt firſt find the 5 00e9> of the 
whole nadrilateral Figure PQRS, and then of the ſeveral ſmall. 
Triangles and Trapezias made without the Wood, as the Trepegis] 
PaBr, and the reft : Which being deduQed from:the Concer of 
the whole Quadrilzteral PQ RS; will leave the Canrent of the 
whole Wood included therein. "Ha I 


PR O-PVIE bo 


The Plat of a Field being laid upon Paper, and the Scale by which it ag 
laid down known, to find how much the ſaid Field containeth in Acres,R oy 


and Perches. 


Here are ſeveral ways to effe& this ; but I ſhall here deliver onl 
one, which ſhall be general, and that whichby all (or moſt) Sur. 

veyors is praQiſed. LR ow. LAVE:! 
Every irregular Plat or Figure, before the quantity or content-of it : 
' can be found, muſt firſt be reduced into ſuch go Figures, forthe | 
'- tmenſuration whereof there are certain Rules : The moſt meet andcon 
'* venient Figures into which Irregular Plats may be reduced, are Trias. 
ples and Quadrilaterals, called Trapezias, whith'is done by drawing of 
lines from Angle to Angle croſs the Plat. | And here note, 'Thatofhow 

+ many (ides ſoever your Plat conſiſteth; into ſo many/Triangles, wanting 

two, will the Plat be reduced, and no leſs, as the. Figure VII. denotes, ' 
:: where the Plat conſifteth of 7 Sides, and it is reduced into. 5 Triangles, | 


The manner of veduting the Plat into Triangles. Bs 


''T ET che Figiro- APCNEFG bo a Plar which contains ores 
ſides ; to'reduce which into Quadrilaterals and: Friangſes , do 


thus: 7 
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GEOMETRICAL. 


To caft ap the Quantity or Content of the Plat. 


cirſt begio wich che Triangle M, whoſe baſe, F,B, is 13. 75. that 
is, 13 Chains 75 Links, and his Perpendicular E Q, 7 Chains 12 Links. 


Now the Quantity,. Area,-,or:Content of every Trian 


By mulciplying the length of the baſe by half the length 
dicular. "4 4 i” US 8 $1) 9 i! HE FT 
| So here the baſe 24,775; and the: dicular 7. 12. 


the half whereof: i$ 3:56. if you. multiply 13-75; by 


7.56. (85 if rhey were. whole Numbers,” tho in-re- 
lity the 75 and 56/are Fradtions )'the: ProduR will be 
13509 8 Noit!', &.4 


- 6 LY ; 


4-89 5 90, and that/is the Quantity vſthe/Trizogls 
D E. OTST 28910 | , 


\ $31 


le, is found, 
. the perpen= 


Secondly, For the Trapezia or Quadfrilaterdl L,: in which Trapezia 
you may ſce that the line.C# is a-common baſe:to the:'two; Triangles 


BFC, and CD F,: for the 


.Triangles, fall upon it 1 no eas 
Now the Quantity of -4ny T rapezia is found, By 


perpendiculars. B P,- and :D:Q 


bach 


bs 4 + + A 
# It * 32 0 T4. 


iafring rhe com: 


mon baſe (here FC) 3 half the Sum of cheeum hineminn , which fal 


pon i& (here B P, and D O.) 

So in this Trapezia, the common baſe C F, is 14 C. 
go L. and the ſum of the two Perpendiculars B ÞP, and 
DO, is 13 Chains 8o Links, the half whereof is 6: 90. 
If you multiply x 4. go..by 6. go. the Produft will be 


10. 26100. | 


Thirdly, Forthe Trapezia K, multiply 1 2. 66. (the 


length of the baſe BG ) by 4. | | 
two perpendiculars A H and F R, the ProduS of that 
Multiplication will be 5.76030, which is the Quantity, 
Area, or Content of the Trapezia K. bo 


$5 half the ſumof the 


1 4 go 
6.90 

134100 

8940 


ER em 


. I 26 66 
51 
6 O 
6330 
5064 


6.76030 


yy Nob s rhe 
Thus have you the Content of the two Trapezias and the Trian- 


gle. Now, 


To find the Quantity of the whole Field, in Acres, Roods, aud Perches. 
Add the ProduQs of the ſeveral Multiplication together, the Sum 


of themis the whole Quantity. So 


dy 1h F100 6 7 waa fges ye IE 


$a wettiare.r- - + ama 


n ans. ns 
FONor 
OE OOO CO IE EIS mtg 
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> eo ana WO ad 40d 


—_— 


Triangle M © 4. 89500 


The Trapezia Kecontaining & $5. 76030. 
Trapezia L CY 28160 


* OW. 
ales wv ie 


4 


PER 


Their Sum 1s —20. 93630 


Which is 20 compleat or entire Acres, and 2 _— 9 if 6 jo S 
of an Acre; and to know how. much that is, multiply - 4} 

3630 by y 4 (becauſe 4 Rn NO I —_. 
FE ud 1s 3 compleat, and as pares of a Rood; and bh 74520 1 
to know how much that is, multiply PRHnny 7 ebrs be- - I 
cauſe 4o Perches are contained-in one R 74520 
duQ will be 29.80800, which is 29 nar: TOR 
and of a Perch, which is incoaſiderable, fo. cents 
160 wholt Perches make bur one Acre. 29. $0800 | 


Thus have you the Area, Quantity, or Caridinrof thisFiel cat, 
and you find it to contain 2 Acres, 3 Roods, and 29 Perches.” 'ay 
in this manner may you caſt up the quantity of any Irregular Fly | 
whatſoever, may. 4d in all your Mulriplications vs we 
figures towards your right hand with. a prick of your .en, a5 inths 

ork I have done all along. 
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Weig t,-with ſmak Strength, 


HE invention If all 
| Princi dies why 

That, The a + Eres thet can lift up 4) 

- pleo rog- Por nds.) zo the height of one: 


Pd 


7 


[>< 


to the height of \ | } of # £ fAnd/% | 
never ſo much 4 pptyed/ to it. - f 
And this Prin Take ©a nnot be denied, 


of ® 


ought to be proportionec Ito the AF ing 

du jon of it : Þ we 

which we may 'nlals3 Weight of 109% 
Foot ; for to raiſe 'one Tuch to he ita 


CHAP. 7 
| Of the Pulley PrkOELz A; 


4 


ET A, B, C, be 

*-A Cord put Fe 

about the Pulley D, 

to which let the 

Weight E be faſt- 

ned ; and firſt, ſup- 

poſing that two 

Men {ufta1n, or pall FE 

up equally cach of 

them, one of the 

Ends of the ſaid 

Cord: Ir is mari!- 

feſt, that if the 

Weight weigheth 

300 Pounds, each 

of thoſe ſhall. em- 

ploy but the half 

thereof, . that is to 

ſay, the Force that 

is requiſite for ſu- 

ſtaining, or raiſing 

of 100 Pounds, for 

each of them ſhall Ps Ls 

bear but the half of it. Afterwards, let us ſuppoſe thit A, one af the 

Ends of this Cord, being made faſt to ſorne Nail, . the- other C be 

again ſuſtained by a Manz and it is manifeft, that this Man ia C.oee 

not (no more than before) for the fuftaining the' Weight E , tore 

Force than is requiſite for the ſuſtaining of 100 Poynds ; becault. the 

Nail at A, doth the ſame Office as the Man which we ſuppeſed there | 

before. In fine, let us ſuppoſe that this Man in C do- put the -Card 

to make the Weight E to Riſe; and it is manifeſt; that if he there 

employeth the Force which is requiſite for the Raifing of an hundred 

omar to the height of two Foot, he ſhall Raiſe this Weight E of 200 
ounds tothe height of one Foot ; for the Cord AB ' being dou- 

bled, as It 1s, 1t muſt be pulled two Foot by the end C, to make the 

- Weight E rife as much, as if two Met did draw it, the one by the end 

Þ and the other by the end C, each of ther the length of one Foot 

on y. rY | s ; 

; There is always one thing that hinders the exa&neſs of the Calcul- 

tion, rhac is the ponderofiry of the Cord or Pulley, and the difficu-. 

ty thac we meet with in making the Cord to lip, and in bearing, it: 


Fg ” 
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MECHAN TCA L. 
nut this is very ſmall in compariſon'of that which raiſeth it, and can- 
not be eſtimated ſave within a ſmall matter. «ab 

Moreover, it is neceſſary to obſerve, that it is nothing but the re- 
Joubling of the Cord, and not the Pulley, .that cauſeth this Force ; 
for if we faſten yer anether Pulley towards A, about which we paſs 
the Cord A B CH, there will be required no leſs Force to draw H 


towards K, and fo to lift up the Weight E, than there was before to 


' draw C towards G. But if to theſe two Pulleys we add yer another 


towards D, to which we faſten the Weight, and in which we make 
the Cord to run or lip, juft as we did in the firſt,- then we ſhall need 
no more force to lift up this Weight of 200 Pounds, than to liftup 50 

ads without the Pulley ; becauſe that in drawing four Feet of Cord 
we lift it up but oneFoor. And fo in multiplying of the Pulleys, one 
may raiſe the greateſt Weights with the leaſt Forces. - It is requiſite 
alſo to obſerve, that a littlemore Force is always neceſlary for the rai- 
fing of a Weight, than for the ſuſtaining of itz which 1s the Reaſon 
why I have ſpoken here diſtinQly of the one andof the other. 
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CHAP. II. 
Of the Indlined Pia. 


F not having more force 

than ſufficeth to raiſe oor" , 
an hundred Pounds, one —  - ROY £ 
would nevertheleſs raiſe - ng, al PF 
this Body F, that weigh- % 
aefagtroary; - the ET 
there needs no more, byt B . 
to draw or rowl it along - 


- - the Inclined Plane C A, which I ſuppoſe to be twice as long as the 


Liae A B, for by this means, for to make it arrive at the Point A, we. 


muſt there employ the Foree that is neceſſary for the railing xoo Pounds 


twice as high, and the more enclin'd this Plane ſhall be made, ſo much 
the les force ſhall need to raiſe the Weighb F : Bur there is to be re- 
bated from this Calculation, the difficulty there is in moving the Bo- 
dy F, along the Plane A C, if that Plane were laid down upon the 
Lige B C, all the-parts of which I ſuppoſe'to be equidiſtant from the 
Canter of the Ear ee” | 
ÞIt js true, that this impediment being ſo much leſs as the Plane 'is. 
more united, more hard, more even,' and more polite, it cannot be like- 


_ viſe eſtimated but by gueſs, and it is not very conſiderable: 


| We need not neither much to regard that the Line B C, being a. 
part of Circle that, hath the ſame Center with the Earth, the Plane, 
AC ought to be (though but very little) Curved, and .co have the 
Figure of part of a Spiral, deſcribed berween two Circles, which like. 

| O23 wiſe. 
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wiſe have for their Center that of the Earth; for that it is notany.way 
ſenſible. 


CG H::A Po IV. 
Of the Wer vpGcEx Cuneus. 


HE force of the Wedge A B 
C D, is eaſily underſtood at- 
ter that which hath bcen ſpoken 
above of the enclined Plane, for 
the force wherewith we itrike 
downwards, acts as if it were to 
make it move according to the Line 
BD; and the Wood , or other C 
thing and body that it cleaveth, _ 
openeth nor, or the Weight that it raiſeth doth not raiſe, ſave only 
according to the Line A C, inſomuch, that the force wherewith ons 
driveth or ſtriketh this Wedge, ought to have the ſame proportion to 
the refiitance of this Wood or Weight, that A C hath to AB: Or 
elle again, tobe exaCt, it would be convenient that B D were a part 
of a Circle, and A D and CD two portions of Spirals that had the 
ſame Center with the Earth, and that the Wedge were of a matter 
ſo perfectly hard and polite, and of ſo ſmall Weight, as that any little 
force would ſuffice to move ir. CC 
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CHAP. Y. 


Of the Cxane, Carsrex, or Wurpn:, Axis 
in Peritrochio. 


E fee alfo very eaſily, 
that the force where- 
with the Wheel A or 


Cogg B is turned, which make the 
Axis or Cylinder C to move, about 
which a Cord is Rolled, to which 
the Weight D, which we would 
raiſe is faſtned, ought ta have 
the ſame proportion to the ſaid 
Frewhr » as the circumference 
of the Cylinder hath to the Cir- 
eumference of a Circle which that 
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vrce deſcribeth,or that thE Diameter of the one hathtothe Diameter of 

he other, for that the Circumferences have the ſame proportions as. 

the Diameters: Inſomuch, as the Cylinder C having no more but one 

Foot in Diameter, if the Wheel A B be fx Feetin its Diameter, and. 
the Weight D do weigh 600 pounds, it ſha!l ſuffice that the force in 
B ſhall be capable to raiſe an 100 Pounds, and ſo of.others. One may 
alſo, inſtead of the Cord that rolleth about the Cylinder G, place , 
there a {mall Wheel with Teethor Cogs, that may turn anather greater, 
and by that means multiply the Power of the force as much as one ſhall 
pleaſe, without having any thing to dedu of the ſame, fave only the 
difficulty of moving the Machine, as in the others. TY 

Unto this Faculty of the Wheel, may be referred the Force of all 
thoſe En2izes which conſiſt of Wheels with Teeth in them : And from 
hence alſo may be ; 
dicerned the Rea- 
ſon why ſundry I- 

ments 1N COM 
mon uſe are framed, 
5 Hind-Mills , the 
Piercer, the Grmzlet, 
&c. as 11 the Figure. 
| All which are but 
ſeveral kinds, of this 
fourth Faculty the 
Wheel; in all which 
Ioftruments, the 
Points ABC do 
repreſent the Places 
of the Power, the 
Falimest and the 
Weight. The Power 
being 1a the ſame $ Chpomerercmd A 
proportion unto the "es E_- - 
Weight as BC is © © pz Rs "7 - 
unto B A. 1 
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CHAP VI. [ 
of the S cx = w Cochlea: | 


\ F Hen once the force of the Capiten, and of the inclined 
/ Plane is tinderſtood , that of the Screw is eafie to be 
_ computed, for it is compoſed only of a Plane much 1n- | 8: 
clined, which windeth about the Cylinder; and if this Plane bein | 
ſuch manner inclined, as that the Cylinder ought to make v. gr. ten 


turns, to' advance forwards the length of a Foot in a Sctew, and m_ 


RECREITIONS 


the bigneſs of the Circumference of the Circle which the force thee. 
turneth it about doth deſcribe be of ten Feet 3 foraſmuch,as ten times 
ten are one hundred, one Man alone ſhall be able to preſs as firons!y 
with this Inſtrument, or Screw, as one hundred without it, provi 

always, that we rebate the force that is required to the rurning of 


it. x 2. 
Now I ſpeak here of preſſing rather thanof Raiſing, noving 
in regard that it is about this moſt commonly that the Screw is em- 

 ployed : but when we would make uſe ofit for theraiſing of Wei 

| inſtead of making it to advance into a Female Screw, we joyn or ap. 
ply unto it a Wheel of many Cogs, in ſuch fort made, that if v, gr, 
this Wheel have thirty Cogs, whilſt the Screw makethone entire turn, 
it ſhall not cauſe the Wheel to make more than the thirtieth part of x: 
'turn, and if the Weight be faſtned to a Cord, that Rolling about the 
* Axis of this Wheel ſhall raiſe it but one Foot 1n the time that the 
: Wheel makes one entire Revolution, and that the greatneſs of the Cir- 
'cumference of the Circle that is deſcribed by the force that turnah 
'the Screw about be alſo of ten Feet, by Reaſon that xo times 3omakes 
' 300, one ſingle Man ſhall be able to raiſe a Weight of that: bigneſs | 
: with this + enſtny which is called the Perpernal Screw , as would | 
' require 300 Men without 1t. 4 c! 

: * Provided, as before, that we thence dedudt the difficulty that we 
/ meet with in turning of it, which is not properly cauſed by the Pow 
: derofity of the Weight, but by the force or matter oof the Inſtrume 

: which difficulty is more ſenſible in it, 8hea ia thoſe aforegoing, fork 
+; much as it hath greater Force. | 
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CHAP. VII 
Of the Lzavsex Feftis. 


Þ. / F tvs deferred to ſpeak of the Lever unell the laſt, in re gud, 
Yr, \ Aapndrohrr it is of all Engines for railing of Weights, tlie moſt d 
n, 

a: oY pry that CH is 

he a jar is ſuch manner FI 

be ſuppotted , at. the \Point O, .. | 

It | oo m__ of a6 Iron Pin 

th through it acrols, 

es py A eniG) t it may. 

;f tin about upon this Point. | 

ld WH 0; les Part C deſcribing the 


Semicirccle ABCDE, and 
ſe is Part H the Semicircle 
I» FGHTIK, and that the- 
7 Weight which we would 
WH raiſe by help of it were in 
H; and the force m C, the 
Line C © being ſuppoſed 
Triple of O'H.-- Then let us 
cafider, - that im the time 
whillt the Force that moveth | 2 x ——_— 
_ this Leaver, deſcribeth the 6144 Ml 
whole Semicircle A B CDE, 
athough that the Woight deſcribeth likewiſo the Semicircle F G H 
IK, yet it er rIGT 0 as lang of this Curved Line F GHIK, 
but only to that of the Line F O "_ inſomuch, that the proportion 
that _— Force which moveth this Weight to have to its Pon- 
derolity, ought not to be tmeafured by that which is between the two 
Binetere of thats Cirches, or between the two Gircumferences, as it 
| hath been faid hefore of the Wheels but rather by that which is be- 
tween the Circumference of the Greater, and che Diameter of the 
Leſſer. Furthermore, {et us confider, 'that there is a neceſſity that this 
Force needeth not be ſo great, at ſuch time as it is near to A, or near 
toE, for the turning of the Leaver, as then when it is near to B or 
to. D, nor ſo great when it is near to B or D, as then when it is near 
toC; of which the Reaſon is, that the Weights there do mount leſs ; 
as it is eafie to underſtand, if having ſuppoſed that the Line C O H 
s ptrallel to the Horizon , and'that A O F cutteth it at Right An- 
/ gles, we take the Point G equidiſtant from the Points F and H, an 
* thePoint B equidiſtant from A and C3 and that having drawn G 
Perpendicular to F O, we _— that the Line F S (wh —_— 
6 
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= 


RECREATIONS 

how much the Weight mounteth 1n the time that the "Je wal ri Fe. 
along the Line A BY is much Leſſer than the Line $ O, which _ 
«th how much it mounteth 1 in the time that the Force operites X D T- 
the Line B C. "" <Y 

And to meaſure exaQtly-what his Force ought to be'in each Þ Poi . ate 
the Curved Line ABCD E, it is requiſite to know that ic overand * 
there, juſt in the ſame manner, as if it drew the Weight along a-Plaxg 
Circularly Inclined-;. and.thar the [nclination. of \each of the Poi _ bly vo 
this Circular Plain were to be meaſured by that of oo dog 
chat roucheth the Circle in this Point. 
Force i Is at the Point B, for to-fand the pr 


; rad to draw it along this Plain, and ppm hy wie ihe. 
cording to the Cirele. GH, as the Line GiM' is 16) SA 'z 
foraſinuch as B O 1s Triple 1 to O G, the Force in B; | oth $ * 
the Weight in G, but as thethird part” of .the:Line' $104! is "X 
whole Line G M. In the ſeK ſame manner/'w! niche F Force is nfs. r 
Point D, to know bow much the Weight: tits "= 
ry to dnaw.the Contingent Line betwixt T'an 'Þ. AS! e Right! HA 
IN Perpendicular upon the Hotizon, and: frora the BdinoP;/7 2 
djſctction in the Line I P,... provided. that'it'be' below: the Þ Poitie & - 
muſt drawoP N parallel to the ſame Horizod, t maths z 
ave the. proportion that is betwixt the Line-Þ-P,: -and'chs/f bi _ on + 
of the Eine IN, for that which is betwixt- the þ robs 
Wag ht,. a nd the Force that ovght to be-at the! Point- Di fo wy 
og of at ; and ſo of others. // Where, nevertheleſs, {you m ft Ueno = 
the. oint H, at which the Contingent Line being Perpendicular wed -- 
the Horizon, the Weight” cih be no other:than T ;plei che Borges _ _- 
ought to be in. Chor the moving of it - In-the:Poilats! 5 fn 4 
which the Contingent Line being paralle};untb>che-Horizo = = 
the leaſt Force that one can Aﬀign F, ſufficieatxd chove: the no 
Moreover; that you-may -be pe eftly exaQ, :yowinuft:obferve;thuolle | 
Lines S M and Þ M. oughe to be parts of  Cirtle, thatthave'fo ol 
Center that of 'the Earthy and:G M and I P,-parte of Sph ied out on 
between two-ſuch Circles ; And laſtlz 9, 'thar the R ighteLir yy } Ms &— Te 
'TN, both tending towards the Qttiter of che Eatthy: ater 
Parallels: And furthermore, thar the aaa where! [ ſupp 
Contingent Line to. be- Perpendicylar uiito: +I” erA" ught 
ſome ſmall-matter nearer to. the-P n6F: than:to K;;:art ooh? bes - 
apd K the Contingens Lines are: eng: aheriid H Ic iz on 7H 
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CHAP VIL 


of Archimedes his Cochlea, 6 Water Screw, 4nd how 
4 Perperual Motion hath been attempted to be performed 
* there; > -- Fi" 4 


"Do not think it fic in this place,” to paſs over with ſilence, the 
Invention of Archimedes to raiſe Water with the Screw, which is 
not 'only Mervelows but Mirauloss.: For we ſhall find, that the Water 
aſcendeth in the. Serew continually deſcending: And in a given time; 
'vith a given Force, doth raiſe an unſpeakable quantity thereof. But 
before, we proceed any farther, let us declare the uſe of the Screw in 
making Water to Riſe: And | | 
in the Figure let us conſider 
'the Line I LOPQRSH, 
being an hollow Pipe of Me- 
tal, wrapped or turned about 
the Columb MIKH, or a 
- hollow Channel, cut in che 
Columb of Wood , and co- 
,yvered with thin Plate of 
Braſs or Latten, through 
which the Water may run. 
If we ſhall put the endI in- 
ito the Water , making the 
' Krew to {tand Leaning, ſo 
as the Point L may be lower than the firſt I, (as the Djagram ſhew- 
eth) .and ſhall-turt1 it round about on the two Axes T and V, the 
Water ſhall run thorough the: Pipe or Channel, till, that in the end, 
it ſhall diſcharge forth at the Mouth H. Now Lay, that che water, 
-t'its conveyance from the Point I, to the point H,. doth go all the 
_y deſcending, .alrhough the Point H be! higher than the Poine I: 
Which that it 1s ſo, .we will declare in this manner : We will deſcribe 
the Triangle: A C:B, which is that of which the Screw H I is gene- 
rated, in ſuch fort, that the Channel of .the Screw is repreſented by 
the Line A C,-whoſe Aſcent, or Elevation is. determined by the An- 
gleBAC, that is to ſay, if ſo bethe Angle BAC be one third, or 
one fourth part-of 'a' Right. Angle, then the Elevation of the Channel 
-AC ſhall be according to one third, or one fourth of-a Right Angle 
allo: And it is manifeſt, that the Riſe of that ſame Channel AC, will 
be taken away, debaſing the Point C as far as toB, for then the Chan- 
nel AC ſhall have no Elevation : And debafing the-Poine C a little 
below B, .che water. will naturally run aJong the Channel A C down- 
wards from the Point A towards C. Let us therefore conclude, thar | 
the Angle A, being one third of my Right Angle, the Channel 4 C 
a 


I'O 


for this effetz why, there might be two or three, or more, actdrd- 


Wwhich-means the Weighe of it may be ſo multiplyed in the fll,thit | 
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ſhall no longer have any Riſe , debaſing it on the Point C 

third of a Kight Angle. » For ons 
- Theſe things under- 

ſtood, let us unfold the 

Triangle: about the Co- 

funib, and let us make the 

the Screw.-BA E F G, &c. 

which if it ſhall be pla-, 
ced at 3G Angles with 

the end B in the water, 

turning it about, it ſhall' 
not this way draw up the 

water, the Channel] about 

the Co:umb being Eleva- 

ted, as may be ſeen by 

the Part B A, bur altho 

the Columb ſtand erctt at 

Right Angles, yet for all 

that, the Riſe along the 

Screw, folded about. the of | 
Columb 1s not of & greater Elevation, than of one third of a Right 
Angle, /it being genetated by the Elevation of the Channel A C: 
Therefore, if we 1acline'the Columb but one third of the faid Right 
Abgle, and a little more, as we ſee I K H M, there is a Tranſitionand 
Motion along the Channe{ TL : Therefore, the Water from the Point 
] to the Point L ſhall move deſcending, and the Screw being turned 
about, the other parts of it {hall ſucceſſively diſpoſe, or preſent them 
ſelves to the Water in the fſatne poſition as the part 1 L : Whereupon 
the Water ſhall go ſucceflively deſcending, and in the end ſhall be 
found to be Aſcended from the Point I, to the Point H. Which, how 
56} 1 he thing it is, I leave.ſuch co judge who ſhall perfeRtly have 
UNQCETITOOM Its an L 20 : 


| How i# hath beenby ſome ſuppoſed, that from this Water Screw « Pergetad | 


tion may be roptrived : 


: For, ſay they, if there. were but ſuch a Water-Wheel made oaths 


Inſtrumear, upon which: the Streat that is carried up, may. fall, in 
Its Deſcent it would tarn the Screw Round, and by chat means:000- 
vey as much Water up, as is required: to move /it 5 ſo that the Mo- 
tion muft needs be continual, ſince the fame Weight which in its fall 
does turn the Wheel, is by the turning of the 'Wheel carried up - 

gain. | DO Eo fd 


| Or, if water falling upon fan Wheel would not be forcible enougi : 


ing as the Length and Elevation of the Inſtrume«t; will admit ; by 
It ſhall be equiyalent to twiceor thrice that quantity of water wh 
Alcendsz as may be more plainly diſcerned by the Figure. | '* 


* It | 
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In this Figure L M: 
at the bottom , repre- 
ſents a Wooden Cylin*  _ | . 
der with Helical Cavi- FD ; 

) ties cut in It ; which oe 
at AB is ſuppoſed to 

he covered over with 

Tin Plates, and- three 

water Wheels upon it, 

5 HIK; the Lower 

Ciſtern which contains 

the water, being CD. 

Now this Cylitder be- 

ing turned round, all 

the water which from 

the Ciſtern ' Aſcends 
through it,. will fall in- 

to the Veſlel at E,: and 
from that Veſſel being 
conveyed upon the Wa- 

ter Wheel H, ſhall 
conſequently give a 
circular Motion to the _ 
whole Screw : Or if 
this alone ſhould be too 


weak for the turning of | 
Chen the Tae WEE eg —d 
which falls from the pe 


Wheel H, being recei- by 
ved into the other: Veſſel F, may from thence again,;dofcend on the 
Wheel I; by which means the force of it will be . Andif 
this be yet inſufficient, then may the water which falls on the ſecond 
Wheel I, be received'into the other Veſſel G, and from thence again 
deſcend on the third Wheel at K ; and ſo for as many other Wheels as | 
the Inſtrument is capable of. So that beſides the greater diſtance of 2 
theſe three Streams frem the Center or Axis, by which they are made " if 
b much heavier ; and beſides, that the fall of this outward water is 
forcible and Violent ; whereas the Aſcent of that within, is natural : 
Belides all this, there is thrice as much water to turn the Screw, as is 
arried up by it. | ds oo 

But on the other ſide, if all the water falling upon one Wheel would 
be able to turn it round, then half of it wouldferve with two Wheels. 

Although what is here ſaid concerning the , bability of effeQing 
ſuch a Motion, yet Trial and Experience have diſcovered the contrary, 
and found it wholly inſufficient?” And that, _ 

Firſt, For that the water that Aſcends will not make any conſidera- 
ble Stream in the fall. And RR 

Secondly, This Strezm ( though multiplyed) will not be of force 
enough to turn abput the Screw. © | 
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MECHANICAE PARADOX: 
| OR, A 

New and Diverting Experiment. 
Whereby a Heavy Body ſhall by its own 
Weight move up a ſloping Aſcent. 
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Written by J. P. © 


H E Thiogs neceflary for this Experiment-are, Firſt, A Roller 
of Wood, ; <howar in a Lathe-Ink, a Figure like as here is I& 
at AB, (viz.) of two Cones (or Sugar Loaves) abutting. 
the other. Let the thickneſs in the middle (gh) be about 


5a 
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gors Inches, the length AB about 3 times the thickneſs; at the end 
A& B may be left two little Pins turned. 2, You muſt provide two 
fraight ſmooth Rulars about a Yard in length, and ftrong enough re 
bear the weight of the Roller. 3. Laſtly, You mult have three Pieces 
of Wood to ſupport the ends of the Rulars ; the firſt about two or 
three Inches thick, the other two (to ſtand at D.and F) muſt be 
thicker than this firſt by ſomewhar leſs than half the Diameter of the 


Roller ; fo that if the Roller be'6 Inches Diameter, the firſt piece of 


Wood 2 Inches, then let the other 2 pieces be about 4 ! Inches apiece. 
Being thus provided when you would try the Experiment, x. Place 
the two thicker pieces upon a level Table almoſt the length of the 
Roller off of one another, as at DF, ſet the other piece of Wood al- 
moſt the length of the Rulat off of the other two. 2. Place the two 
Rulars with their ends upon the pieces of Wood in the manner as is 
repreſented in the Figure, with their lower ends near together, and 
the upper ends ſtradling. 3. Place the middle of your Roller berween 
the two lower ends of the Rulars, and you will ſee (if you have pla- 
ced all right) what you deſire, viz, The Roller wilt of 'it ſelf climb 
to the upper ends of theRulars. : 

When you would divert any perſon with this Experimeat, you may 
firſt put the Rulars Parallel, (or with lower ends as wide as the up- 
per) and let it be ſeen how faſt the Roller will run down'the Deſcent ; 
which will make it the more ſtrange to ſee it afterwards climb the 
Gme Aſcent, by only bringing the lower ends nearer. ; 

The reaſon of this (ſeeming) Aſcent. of the Rhomb or Roller, is 
areal Deſcent or Lowering of its Center of Gravity, for tho* the w 
| orlineof the motion on the Rulers be'an Aſcent, yet the line which 
the Roller deſcribes on its own ſurface is ſuch, that every point of it 
approaches nearer: to the Axis of the Rhomb, (the opening of : the Ru- 
hrs cauſing the Contat to be nearer to the ſmall ends of the two 
Cones; and conſequently, nearer to their Axis: Whereupon the Axis 
of theRhomb is ſo much lower at the top of the Rulars, as their Ele- 
vation comes ſhort of the Semi-diameter of the Rhomb. 
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CHAP Iz 


0 other Engines, deduced from the former, for the BD! 
# WOE. Heavy Bodies ; and of others for va 


; Motions. wy 


Lthough great and heavy Works may be effefted by many Hands, 
according to the Verſe, 


Multorum manibus grande levator opus : 


And as may be inſtanced in the Wild Indians, who have performed. 
with Hand Labour (they not having the knqwledge of Engines) 
ſuch ſtrange matters, as the removing of Stones of an incredibſe 


reatnels. = wa 
J Arcoſta in his Hiſtory of 1:aly relates, That he himſelf meaſur'd one 
at Tio wanaco which was 38 foot long, 18 foot broad, and 6 foor 
thick. And he there alſo affirms, That in their flatelieſt Ediferr, 


there were many other of far vafter Magnitude. Y 


- I. Of Dulles. 


' r. It is Reported of Archimedes, that with an Engine of Pulker, to 
which he applied only his Left-hand, he lifted up 5000 Beſbels of Owen 
at once ; and drew a Ship, with all its Ladirg, Ds R260 

' 2. The ſame Archimedes with an In#rement called He/ix, which Ri 
voltus ſuppoſes to conſiſt of many Screws, Launched into the Sea that 
great Ship which Hero had built,without any other help. And what is 
here ſaid may in ſome meaſure be verified by the Experiment follow- 
Ing | 


| 3. How a Child, with a ſmall Thread, or Sewing Silk, ſhall draw uy « 
Weight of 3 or 400 Pounds. EE. 


Prodigious is the force of Engines made by cheMultplicarion of Wheels; 
but this feat may be performed by a Common Kitchen Jack for Roaſt. 
ing of Meat, provided the Pullies be well fixed, and the Cord of ſaf- 
ficient ſtrength : For let a Man, or a greater Weight, be fa 
where the Jack-Weight uſually is, then let a ſmall ilk Srring or Thread 
(nay a Horſes Hair) be tied faſt to one end of the Fh of the Ja, 
which put into a Childs Hand, he can with it eaſily turn the Fl about, 
which he continuing fo ro do, ſhall draw the Man or Weight up to 


What height he pleaſeth. 


'Butif the number of Wheels were any Invented, ; it would draw up 
a far greater Weight ; nay, it might be made of ſufficient ſireagrah 
; ; | pu 


? 
e 


MECHANICAL. = 
i 2 | cat Ozke 0r- other, Tree, out of the Ground by th Y 
r= £ Archimedes affirmed, That the whole Globe of, the { Swry whe 


he moved were there any other place to fix his Bug 
| How to contrive « Ladder by Pulliess "whe «4 Man may draw 
i nt tee ts whe a ger 


For the performance hercof, there is required only an apper. and a 
hower Ruvdle or Pullies. To the ve, of thk Ay _— 
ſhould be faſtned a ſharp Grepple, or Cramp of Iron, which may be 
apt to take hold of any place where it lights: This part. being "Grit 

caſt up and faſtned, and the Staff DE, at the neither end, being put 

berwixt the Legs, ſo that a Man may fic upon the other BC, ant 
take hold of the Cord at F; it isevideat, that the weight of the Per- 

ſon at E, wfll be but equal to half ſo. much: ſirength ar F,. ſo that a 

man may eaſily pr himſelf up to the place required, by leaning but 

little more than half of his own weight on the ftring F: But .if the 

Pullies be Multiplied, this Experiment might be oerfirmed with leG 

Labour. | 5 | 


* 
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IL Of the Sling. 


The Sling is an Inſtrument- or Ezgize of incredible force; atid of _ "1 
ux faiftneſs, that it exceeds that of 2 Stove thrown by the Hagd, | 
y how much the end of the Sling is farther off from the Shoulder joint, 
which is the Center of Motion ; the Viftory by David over Golich is a 
ſufficient Evidence of the force of this pas 74 And again, in Holy 
Writ, we read of 700 Benjemites Left-handed that could Sling « Stone 
it # Herrs breedth - end not -miſe. Vigetivs relates, that it was uſual . 
this way to ſtrike a Man Dead, and beat the Sol out of his Body, 
withour ſo much as breaking his Armor, or fetching Blood, And it. 
is likewiſe Storied, that there is a whole Netion among the Trdiens, 
who for their Excellency in the uſe of this Engine are Stiled Beleares 3 
and they are ſo tri in Teachiag this- Are to their young Children, 
that the Mother will not give Meat to her Child, till Cit being fer at 
ſome diſtance) he could hit it with Slioging. 
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CHAT © 
Of Engines of War uſed among the Ancients: 


T Hoſe among the Ancient Romans wete prigcipally of tw# 
ſores, | b. - 


t. Bliifs, Engines for | Stiooting of Caſting of Stones. + __ 
.1 2. Catapulte, For the diſcharging of Arrows, SY SAY 


16 


They ſerve; as for Grinding"of Corn; 
: Brazi!, Logwood, &r. Forging of Iron, &c. But there arc (M0 
other Motions by Wirad and Air, though not ſo common, yet of Excel- 
&knt Curtofity, ** As for Inſtznce, 7 


> 


RECREATIONS 


' I. Athenus mentions one of theſe Baliſt, that was 
into a Stone of three Talents Weight, each Talent being TRIS 
(faith Y:rruviw) and ſo the whole 360 pounds. TE, by, 
2, Iris reported by Plutarch, that Archimedes caſt a'Stone into one 
of Marcellus his Ships, which was found to weigh 10 Talents ; that ; 
1200 pound weight. ep 50> apr, 
3. Among the 7arks there have been uſed fuch Inſtrumencs, fie 
N.b. Naudeus tells us of one Bullet ſhot from them at the Siepe of 
Conſtantinople, which was of above 1200 pound weight. This he 


affirms from the Relation of an Archbiſhop, who was then preſent | 


and did ſee it. | | 
4. Of the Catafulte ; ſome of them "were roportioned to c 

Spears of 12 Cubits long, which they would diſcharge with ſock 

force (ſaith Jmianss) that the Weapons diſcharged from them were 


ſometimes ſet on Fire by the ſwiftneſs of their motion. 


6. It is related by Sir Franc Bacon in his 704 Experiment, that the 
Bows uſed now in Turky can ſtrike an Arrow through a piece of Steel 
or Braſs two Inches thick ; being headed only with Wood, it will pierce 
Timber of 8 Inches thick, and hath pierced the ſides of Ships. 

6. Barelay, in his Icon enimorum, affirms that he was an Fye- 
Witneſs how one of theſe Bows, with a Jitite Arrow, did pierce through 
a piece of Steel three Fingers thick. ' Theſe Bows (ſays the ſame Author) 
are ſomewhat like the Long Bows now in uſe with us, and beat by the 
immediate ſtrength of one Man. | Re! 

7. Mr. John Greaves, in his Pyramadopgrapbis'reports, that he bath 
ſeen Turkiſh Bows of thar ſtrength, thar hey would pierce a Plank 
of 6 Inches thick. | Fo "2e TOR 


CHAP. XI 
_ Of * Automonarta, or Self-Movers. 


F theſe there are principally two kinds, Viz. 


:. Such as are moved by ſomething which is Ex:ri»ficel unto their 
own Frame, As Mills by Water or Wind. 


2. Such as receive their Motion from ſomething that does belong to 


the Frame It ſelf, As Clocks, Watches, &c.. by Woaghts, . Springs, ® 


the like. *-+- 


MiÞs by Wind and Water are commonly known, and to wh | UI 
Matting 6f Paper, Grindi 


1, in 


amp oXÞ, cy > SG ee LIES. © oo 


MECHANICAL. 
1. In Egypt thers is a Statue of Memnox which makes a ſtrange 
hoiſe whenever. the Sua begins ro ſhine upon it; which Statue, Stre- 
js affirms he hath both ſeen and heard it. | Much like unto this was 
that Muſcal Inflram-nt made by Cornelins Dreble, which being ſer in 
' the Sun-ſhine, ' would of it ſelf render a foft and pleaſant Harmony ; 
but being removed into the ſhade, would preſently become ſilent. 
| 2, Craane-makes mention of a Spitchat may be rurded (without the 
Y help of Weights) by the Motion of the 4:r, that aſcends the Chimaey, 
t 


VJ" 


2nd may be uted tor rhz Roaſting of many a great Joint of Meat, 
In which conreiyance there. are; theſe conveniences : Firſt, It makes 
Ittle or no noiſe. Secondly, Ic needs no inding up. Thirdly, It 

is much Cheapyghan an ordinary Jack, -it conliſtiag only of a pair 

| of: Sails, one Wheel, to the Ha puny the Jack-Line muſt be faſtned. 

Ehis may be an Engine. of good uſe ia many-other Domeltick Afﬀairs; 
25 in Reeling of Yarn, Rocking of a Cradle, <&*c, EE , 

| Unto theſe kind of Motions may be added all choſe repreſeatations 

of Living Creatures, as Birds or Beaſts,: Tavented by Crefibius, which 

were for the moſt -= performed by the motion of the Ar, being 
forced up by RarefaCtion by Fire; or- elſe by compreſſion through the 
fall of Water, which by poſſeſſing the place of the Air, did thereby 

| drive it ro {eek for Vent; | Ls] i | %, Y to ork $4 

| 3. The late Invention of the Hipd Gyn, which is Charged by the 

forcible compreſſion of Air, being, injected through a  Syrexge, the 

firife and diſtenſion of the impriſoned Ar ſerving by help of little 

Fils within.to ſtop and keep clole the Vents by which it was admitted ; 

the force of which Gun is almoſt equal to our common Pqwder Guns : 

For Mrs faith, that he hath often foynd by frequent Trials, that a 

Leaden-Bullet from one of theſe Gung being ſhot againſt a Stone-Wall 

at 24 Paces diſtance, hath begn beaten jnro a thin Plate. , - 

4- The ſame Author (inthe 34th Prop,. of the ſame Bock Phanome- 

ne Pneamitica,) whereby he. wilt make the ſame Charge of Air to 

ſerve for the diſcharge of {everal. Arrows or Ballets one (after another, 

by giving the Air only, ſo, much. room.as, may immediately ſerve for 

to impreſs a violence 1a { oding away the Arrow or Bultet. 

5. Boterus mentions that Sailing Chariors are commonly uſed in : 

Champion Countries, as in Chizs,.. by which a Man may Sailoa the Land 

as well as by a Ship on the Water. , Amo theſe Sailing Chariots, 

that at Scheveling in Holland is very remarkable ; it- was made by the 

Dire&ions of Stephinus, and is Celebrated by, divers Authors. Wal- 

<izvs affirms it ro be of ſo-great # (wifcneſs for its Motion, and yet 

of ſo great Capacity for its Butthen, that it did far execcd the ſpecd of 

any Ship 3 and that ig ſo:ne. few hours ſpace it would ayers or ten 

Perſons 20 or 30 German Miles, a1 1 


\ 


and all this with very, little Labour to-. 
him that ſitrerh at the Stern. © One Pezresbius an inquilitive Man, Tra- 
velled ro Scheveling for to ſee the Experience of this Cherzor, and would 
often ſpeak of the Extraordinary ſwiftneſs of it : And\ſaith (among 
ther Excellencies of it) that in-two hours 'time 'it' would paſs from 
Sebeveling to Patten, which are diſtant above 14 Horaria Milliaris 3 
thatis, more chan 42 Miles. © "—_ = 
gas: ws 


bY, 


1$ RECREATIONS 


6. Of this kind in Holend they have frequently other little Veſſels 
for one or two Perſons to go.upon the Ice, having Sledpes inſtead*of 
Wheels, being driven-by a Sail; the Boxes of them like little Boats. 
that if the Ice ſhould burſt they might yer fafely carry a Man "uhon 
the Water, where the Sail would be ſtil uſeful. \ Fon 


NI. of ſuch Automara's that have their Motions from ſome: 
thing within their own Frames. | "Ive 


>" .vs 5; | i} Fw 

1. Of the Tame kind with our Clocks or: Watches, was that Spher 
of GlaG Invented by Archimedes, which did repreſent the Heavenly 
Motions, the Diurnal and Annual Morions of t e Sun; the Chats, 
and other Aſpetts of the Morn, &c. This is frequently Celebratatin 
the Writings of the Ancients, particularly ' by the Epiprinilt 
Cliauaits, &C. 2 | + 
Jupiter in Parvo, &C. \ 
"Thus Engliſhed: 


N « ſmall Glaſs when Jove. b:held the Skies, 
He Smiles, and thus wntd the Gods Replies: © 

Could Men ſo far extend his Studious Care, 
To mock my Labonrs in a Brittle Sphere, ET one 
Heaven's Laws, Man's Wys, and Nature's Sovereign Right; phage 
7 his Sage of Syracuſe Tranflates to ſight: TY 
A Sol r:zjhin on vations Stars attends, 
And moves the quitk Work wnto certarys exds. 
A feignins Lodiack runs his proper Year, 
And a falſe Cyathia makes new Months peers 
And now bold Art takes on her to Command, | 
And Rale the Heavenly Stars with Humane Hand : 
Who car admire Salmonear! harmleſs Thunder, * 
When a ſlight Hand #irs Nature up to Wonder. 


| This Spherical Engine 1 cannot think to be of Glefs, but ratherof 
| Braſs ſet on Work by Springs as the Movements of our Watches, and 
that it was incloſed in a Caſe of Glef5, throngh which the Motions | 

| mightbe viſible. In imitation whereof there was lately made one by 

| Cornelizs Dreble, and preſented to King James I. of Englans. And | 

| like unto theſe Þ, Remnr Reportsto have ſeen two at Paris, not 

: Gaſs but of Ira»; bne of which was brought by Ruellins chePhyſ- 

| cian from the 9poils at Sicily, and the other was recover'd by Or 

{ tus fromthe Grecian Wars. I 
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Of Walking of Flying Automata's. 


 T. Such were thoſe ſtrange Inventions attributed to Dedalss, Self 
; moving Statues, which (unleſs they were violently detained) þ 
' of themſelves run away. Aviſtorie affirms that Dede/ns did _ 
WO | Pres 


outing £4ic#ſitver into them 5 1t is more likely he did it with Wheels :* 
and Spring 5 within. 5 | 

2. Of this kind likewiſe were Yulcan's Tripodes, Celebrated by 
Homer, that were made to move up and down the Houſe, and fight 
with one another. 

3. Cardin makes mention of an Image holding in its Hand a Gold'nyn  * 
Apple, beautificd with many coſtly Jewels, which if any Man offered 
rotake, rhe Starue preſently ſhot him ro Dearh ; the ronching of 
which Apple ſerving to diſcharge ſeveral ſhore Bows, or ocher'like 
Inſtruments couched in the Body of the Image. 

4 Walchinus his Iron-Spider 1s very remarkable, which being but 
of an ordinary bigneſs, befides the ourward ſimilicude, which was ve- 
ry exaCt, had the ſame motions with a Living Spider, creeping up and . 
down as if it had been alive. | 

5. I my ſelf remember, and have often ſeen it, a Figure of a Darch 
Fro made; the Caſe of. Silver about 5 or 6 Inches high, one Arm b 
her ſide, and in the other a Silver Cup, which Cup being 6lled wir 
Wine, and her Face direQed to the party Drank to, who would ſoftly 
Travel over the Table to the very Party; and when ſhe came to the 
edge of the Table, ſhe would there ſtand till till the party took the 
Cup out of her Hand and Drank to another and fo to a 3d, 4th, 
5th or 6th Party, or more, one. after another. And thus would "Þ 
ſhe do for the ſpace of half an hour, beſides the times chat ſhe ſtood } 3 
ſill between every Parties taking the Cup and Driaking. 

6. There have been ſome Inventions alſo, which have been made, 
able to utter ſome certain Words ; and fuch are ſome of the Aigyprian 
Iols related to be: And ſuch was the Braze» Head made by Friar Ba- 
cor. And thar Statue, in the, framing of which A/bertns Magnus be- 
owed thirty years in the framing, who Agaizes coming to ſee, broke 
it, purpoſely, that he might boaſt, how that in one Minute he had 
run'd the Labour of 3o years. 
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Of Flying Automata's. 


1. The Wooden Dove made by Architas, a Citizen of Tarextem, and 
ene of Plarres Acquaintance. - ; | 

2. The Wooden Eagle framed by | Regiomontannus of Noremberg, 
ory by way of Triumph did fly out of the City to meet Cherles the 

ifth, | EY 

3. The Iron Fly made by the foreſaid Regiomontarus, which, when 
be lavited any af his Friends, would fly to each of them round the 
Table; and at lerigth (as being weary) return unto his Maſter. 
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CHAP. 


CHAF 2a 


of the Magnificent Works of the Ancicnts, and w FE: 
* they exceed theſe of our Age. - TR Es 


JF Shall here make a reictal of ſome of the largeſt Monuments of thi 


8] Nature which are Recorded in the /E,:yprian, Fewiſh, Grain and 


Roman H.Rories. And | : 
1. Amoneglt the /E-yptians, we read of divers Pyramids. Her: ds 


7 mentions one of thcm Erefted by Cl:opes an Egypt ian K. ny, wheres 


7 


'5n there was not one Stone leſs than 3o oor long. 

2. Amaſs, another {/E- ypriav, made himſelf a Hou/e of one'entire 
'Srong Which was 21 Cubits long, 14 Broad, and @ High. | 

/ 2. The forementi: ned Amaſes 1s Recorded to have made rhe Sratue 
of a F::x, or Agyptian Cat, all of one Stone, whoſe Le:g:b yas 143 


5 


_ 


*foor, its Height 62 foot, and the Compaſs about it roz2 foor, © 

' 4. Play, 1n his 37 Book, and 5th Chapter, Reports, that in one 
'of the A*pyprian Temples Dedicated to Ju; ter 3 there is an Obeli/; ue, 
*conſiſting of four Emeralds; which 15 40 Cubsts High, 4 Cutits Brod 
at the Bottom, and 2 at the Zop. 0 ET 

| Diavorus S.culus, Reports, that Seſoffris an Egyptian King, Fre: 
Qed in a Temple at M-mphis Dedicated to Vulcan, two Statues, ons 
tor himſelf, rhe other for his Wife ; both conſiſting of two ſeveral 
Stones; each of which Szatues were $o Cubits High. , 

| 6. Amongſt the Jews, Solomons Temple, which for its State and My- 
nificence, (beſides the great Riches of the Mate rials, ) there were Pi 
{ars of Braſs 1 Cubits high, and 12 Cubits about ; and great and 


coſtly Stones for the Foundation of it 3 ſome of which Jo/ephuws tells us, 


werc fome 4o, others 45 Cubirs long. _. | 
' 7. The ſame Jſphns, in the 6th Chap. of his 6th Book, tells vs, 
that Herod bui't three Famous Towers, each .3o Cubits high, of White 
Marble, eack Stone whereof was 20 Cubits Long ; 1o Broad, andy _ 
Thick. Theſe Templcs were ſcituate upon a ſteep riſing Ground, and - 
| Pa upon that 3 upon the Tops of which H:4s thele Towers were E 
rected. 6 
' 8 Plim, in the 14th Chapter of his 36 Book Relates,that ins the E- 
phrſicn Temple Dedicated ro Diane, there were 127 Columbs made'dl 
lo many ſeveral Stones, each 60 foor high 3 which Stones were digged 
out of the Quarries in Affa. This Temple was fired ſeven times, the 
lait time by Frcſtratus, only to ger hinifelf a Name to Poſterity. _ 
: 9. Amoneglt the reſt, the Brazen C:io{ſns at Reads muſt not be for- 
Pea which P:iny in the 3d Chapter of his 34th Book, Reports t0 
ze Erc&ted over a River, the two Peet whereot were fixed on either 


ſide of the Rrver,,and of ſuch a Magnitude, that it was 70 Cubits 
hiph, the /humbs of it being ſo big, that co Man could graſp ny 
: | them, 


P 


- 


: 


them about with both his Arms : And it ſtanding upright, a Shij 
might have paſſed betwixt the Legs of it, with all- its Sails fully ditz 
played: This S:atue was thrown down by an Earth Quake, and the 
Braſs of it did Load goo Camels, Now, ſuppoſing a Camels Burthen 
to be 1 200 Weight, the Braſs in this Statue did contain 1085000 Pound 


Weight. $7 / 
10. But above all theſe (had ir been effefted) that would have ta- 
! ken-place, which was by a Grecian Archite& propounded unio 4tcx: 


ancer, for to have cut the Mountain Athvs into the Form of a Statue, 
which in his Rig v7 Hand ſhould hold a Tows, capable to receive ten 
thouland Men, - and in his Left, a Feſſel to receive all the Water that 


- flowed from the ſeveral Springs in the Mountain ; But Alexander (for 
= what Reaſon I know not). embraced nor the propoſal, and ſo the 
- World muſt reſt ſartsfed without this H/oraer. Bur had this Sc + 
. tze been Erefted, according to the Propoſal, 'let us a litrle enquire into * 
. the M:y4/t 1de of ſome of the M-mbers of this Statue. (r.) For. the 


Statue it (elf, that could not be higher than the Mountain, and; the 
Mountain was not above one Mile 10 Perp:ndicalar height. Theres 
(2) The Herd mult be the 10th part of the height, that is 500 foot, 
; ' and conſequently, (3.) The Breadth thereof 250 foot. And, (4 ) The 
| S»pe ficies of the Hand would be 125000 Square Foor , in which ten 
thouſand Men were to bereceived, and that it would afford, (5.) Each 
M:n'12 Foor and a half of Groznd. And, (6. For the other Members 
pi; you miy compare their Magnitades by whar hath been ſaid concerning 
| the Proportions of - the Members of Mans Boay. | | 
11. Amongſt the Rowans, we Read of a Co/ofſus of Braſs, made by 
the. command, and at the Charges of Nero, which was 100 Foot high, 
which Martial calls Syderius. C 


\ 


Ze 04k | 
hs” Us abi Syderus proprius videt: Aſtra Coloſſus. 
N 


Pe] . 12. It is ſtoried of M. Curi», that he Eretted two Theatres ſuffi. 
WH cicotly capable of People , conttived moveable upon ſeveral Hinges, 
Wh Sometimes there were-P/ays or Shews in each of them, [neither being 
WH ay diſturbance to the other; and ſometimes they were both turned 
| MW about with the Prople'in them, and the ends meeting rogether , did 
i Pike a perfet Amphitheatre. So, that the Speators which were in 
either. of them might joyntly behold the ſame SpeQtacles. 

13. At Rome were Ereted ſeveral Obeliskes, each gooliſting but of 
one entire Stone ; of which ſome .were 40, fome 86, and ſome go 
Cubits high. The choice of theſe were broughrout of gypt, where 
they were dug out of ſeveral Qzarries there, and bein there wrought 


veyed to Rome. | 
14. In the year 2586, there was ErcQed an Oid Obelicke, which 


0ne folid Stone, an. Ophzre, .or ſpotted Marble; the His t of it was 
I17 foot, the y <ont ar the bottom. 12 foot, and at the Top 8 foot: 
_ Its whole Weight is Recorded to be 956148 Pounds, beſides che hea- 
vinels of all thoſe Io#/traments and Utenſils that were employed about 
it, which (as it is thought) could not amount to leſs than 1040824 


Pounds. 


2t 


into Form, were afterwards ( with great Charge-and Labour ) con- 


tad been formerly Dedicated co the Memory of Julias Ges it was 


| RECR/EASTIGNS 
Pounds. This Obe/iske was. Tranſplaced at the:Charpes of Pape Sixt 


the V. from the Left fide of the YVa#zcan, unto a more Eminent place, 
about a bundred foot off, where now it ſtands upon a Pediſtal: 12 ſoo 
and a half high: And the height ot. the Gilded Croſs of Braſs, #t:the 
Top of the Obeliske is 19 foot and a half high. This great Wotk was 
dune in a few days; by five hundred Men. gs? 

' 15. Plammiticns King of Higypr, built a Labyrinth" on the Sourh 
fide of the Pyramids, which contained within one continued Wall34co | 
Perſons, (as Herodotus faith) and 12 Royal Palaces, all covered'with _ 
Marble. The Labyrinth had only-one Enterance, but innumerhle - 
turnings and windings, ſometimes one over another :. The Building 
whereof was more under ground than above, the Chambers hoof 
poſed, that the Doors upon their opening, did give a Report. like z 
crack of Thunder. The main Entrance was all of rang v5 4. - 
dorned with ſtately Columbs and moſt curious Images. Being at the | 
end, a pair of Stairs of go ſteps, condutted into a ſtately Porties ſup. 
ported by Pillars of Thebar Marble, which was the Entrance into a 
Far and Stately Hall (the. place of their General Convention) all of 
Poliſhed Marble ſet out with the Statues of their Gods. | 

' 16. The Houle of Nero, which he called Domwam Aurum, by Seete * 
ni#s is thus deſcribed : In the Porch was placed a Col:ſus, ſhapedlike 
himſelf of 126 foot high. The ſpacionfneſs of the 'Houſe was ſuch, 
"that it had in it three Galleries, each of them a Mile long : A ſtand: 
ing Pool like a Sea, beſet with Buildings in manner of a City; 
Fields in which were Arable and Paſture Grounds, Vineyards and 
Woods, with a Multitude of 'Tame and Wild Beaſts of all kinds :'In 
the other. parts thereof all things were covered with' Gold, and di- 
#ftinguiſhed with Precious Stones or Mother of Pearl : The Supping 
Rooms were Roofed with Ivory, moveable for the caſting down of | 
Flowers, and Pipes in them-for the ſprinkling of Oyntments : The * 
Roof of the principal Supping Room was Round, which (like the 
'Heavens) Day and Night moved round about.  Fhis Houſe whenhe 
had thus finiſhed and Dedicated it, he ſaid then, that he began to 
"hve like a Man. | | 
' 17. Pazcirollus Reports, that Prolomeus Philopater built a __— 
Galley which was 280 Cubits in length, 52- Cubirs from the K 
'to the upper Deck : It had 400 Banks or Seats for Rowers3 400 Ma- 
'riners, and 4000 Rowers, and on the Deck would contain 3000" 
'diers. Plutarch in the Life of Demetrixs faith, there were Garden 
'aiid Orchards onthe Top of it, 


Of the Time, and Number of Men employed in the Building of ſow 
| of thy Magnificent Works, | 


, I. In the making of one of the AEzyprimm Pyramids, we Read, thit | 
Fiirec hundred and ſixty thouſand Men were employed for gun ar | 

And H-rodetns tells us, that one Million ( or ten hundred thouſand) 

of Men were as long in building another of them. 0 
: 2. About the carriage of one Stone from Ameſ/is, the diſtance of a 
days Journey, there was for three years together employed 2000 | 
choſen Mca Gevernours, beſides many other under Labowrers. 4 | 
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MECHANICAL: 

4. Ia the taget Solomons Temple, there were threeſcore and 
ren thouſand Men that bore burthens, and 86 thouſand Hewers in the 
Mountains. : OE Ns . 

4. The #Ezyptian Temple was built by all Aſs jOyning together } 
The 127. Pillers thereof were made by ſo many Kings, according to 
their ſeveral Succeffions ; the whole Work being nor finifhed under the 
ſpace of 215 years. EE, | 

$. In the building of one of the Pyramids, there was expended for \ 
the maintenance of rhe Labourers with Radiſb and Onions, no lels thart | 
eighteen hundred Talents; which is reckoned to be about 470000 3. e. 
four hundred and ſeventy thouſand pound Sterling. 
'&. It ts Reported, that the making of the Rhodzan Coloſſus (before 
ſpoken of ) aid colt:3op Talents. | rr 

4 Cleopes, an Aigyptien King, is reported to have been ſo deſirous 
to finiſh one of the Pyramids, that havibg ſpent all about it he was 


worth, he was forced ar lift, co proftrate his Daughter, for neceſſary 


maintenance. by | 

8, We Read of 'Remiſes, another AEgyprian King, how that he, was 
ſo cyreful ro Ere&t an Ovelvrhe j about which he ha _— twenty 
thouſand Men; that when he feared, leaſt through the 'negligence of 
the | Artificers, ' or weakneſs of the Exp ive, the Stone: might fall down 
and break; he ried his own' Son to the Top of it, that ſo the care of 
his ſafery might make thetn thore circumſpeRin their buſineſs. 


& Account of rhe Heights of ſearrul Obeliskes, Steeples; Pyramids a» 
Pillars i» the World, according to vur Engliſh Meaſure, woft of which 


are now ih beiny. 


x. St, Pals Steeple in Londov, when the SpHe was oh it, ( which 
was Fired by Lightning. Au»d 1553) the'Stone Work was 260 foot high, 
and the Spire as much, which was 5:d foor in all. © 

2, The Steeple at Cremons in Italy, 'ts 528 foot highs. 

3- The Bull upon St. Peters ith Rome, is 466 Feet: 

4. The Steeple at Roanin Normandy, is 399 Feet. 

5. The Steeple at Srracbury 11 Germany, is 431 Feet. 

6. The Steeple at Lavdhpuen in Bevaris, is 451 Feet: 

. The Sreeple at M:derd in Italy, is 279 Feet. | 
. The Tower Afivel in Benonis in Italy, is 316 Feet: 

9. The Cupulo, or Lanthorn at Genes, 324 Feet. 

Io. The Hieh: of the Pyramids, 1350 Feet: 

Ii. The Loweſt of the Pyramids, 833 Feet. | on 
12. Boſtors Steeple in Lincolnſbire all of Stone , and without any 
Spire, is 264 Feet. on Y 

I j The heigtit of the Obe/izhe in Rome; removed by Sixtus the V. 
is 78 Foot high. | | RS | 
_ 14; The Columb or Monumint,- Erefted in Memorial of the great 
Conflagration ini London», Anno 1666, wherein 13200 Houles, 8g Pa- 
riſh Churches were burned', all which ftood upon 447 Actes. of 
Ground. The Monument is of Stone ; the Pedifta/ whereof is 27 foot 
broad, and the height of the Colwmb, from the Ground ( befides the | 
Foundation) to the Top of the' Flat#e, is 202 Foor , the Circutnſe- 

| reſice 
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rence of the Shaft is 477 Foot, Its Diameter 15 Xcot, and' of che hol. 
Mow Cylinder g Foot, with Steps UpP TO the lop, ang an bellow, News! 
*fr.m ihe Topto Eottom. - nv 
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' An Account of ſome ſuch , admirable: Pieces,of Work. of i ſeve. 
' ral hinds, made by ſeveral eminent Artifis; ' both Antien 
and Modern ;- which have been by Hivers' Hiſtorians 'gnd 
others related ; and of ſome in this our preſent Age 1. 


"> E:10mont anus, a Famous Geometrician of . New imberg thade at 
| F'azle of Wood, /ahd a Fly -of Iron. This-Eaglcihe pur 
{to Hight out of the Ciry,- which raiſed.it &lf alofs anto-rbe Airg:,a0d 
met the Emperqur Maximilian a good way; oft;! as he: wies coming 4- 
: wards it and having ſalureq him, returned agairn:t0 the City:Gues, 
: The Fly, at a Feaſt, flew forth of his Hand. apd takings Round about 
'the Table, returned to his hand again. Of theſe rwo admirable Pre- 
ces of Wormanſhip, ( performed- bye; Gepmetrical Proportion, ) P. 
: Bartax thus Wruteth. (1.15 $18. 53 98% | | £6114 


2% ot 0.10 ALDY. 
'Why ſpculd not I that Wooden Eagle mention, | 
A Learned Germans latoadmwir'd Iwventiony _ 
Which Mounting from the Buſt that framed her, 

: Flew far to meet an Almain Qavperour ; 1: (i! 1, 

' And having met him with her Nimble, Train, 

! And wearied Wings, turning about again; 1 

: Followd him cloſe, unto the City Gate oh ON oy 
: Of. Norimberg, whom all their, Shews of State, - 1: \n 
: (drreers hang'd with Arras, Arches Raxely Built: 

: Uraz=rleaded Senate, and Touths Gallanirics.;), \!_ + 
| Gra”d nit ſo much,: as digi this one Device.'' \,_ + + 


www 4 


Then he Deſcribes the F.L.X as followertl, 


' Oxce 45 the Artiſt, more with, Mirth than Ment, : 

| Feaft:d ſome Friends, whom be Elteemed Great : 

: From undos Hand. an lon Ely: flew out, \\ | 

"Which having flown a perfe@® Round aboxt, 

With weary Wings Retarned: to her Maſter, ... + 

i And (as Jaadicicns) on his Arm he plac'd Her. 

:O! Drvine Wit, that in the Narrow Womb. , _, ; 
" a ſmall Fly, conld find ſufficicut Room, " 

: For all thoſe Springs, Wheels, Counterpoiſe and, Chains, _ 
"Which ſtood inſtead of Life, «nd Spur ang. Reins. 
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 VVrote ia his Epigranis ; which is thus excellently 


MECHANICAL, 
2, Doftor Hackwell intiis Third Book of his Apology of the Pow 
ind Providence of God, in the Government of the VYorld=——Verfie 
ge in his Antiquities, Chap. 2.—— And Knowls in his Turkiſh Hiſtory, 
Pu. 513- Make mention of a Silver Sphere, which was ſent by the 
Emperour Ferdinand, to So/yman the Great Turk : It was carried 
(Unframed) by Twelve Men, and Re-framed in the Grand Signior's 


Preſence by the Maker of it ; who alſo delivered him a Book contain- 


ing the Myſtery of uſing it. OF which Sphere Du gertw thus 
VYriteth. | 


Nor may we ſmother, of forget ungrately 

The Heaven of Silver that was ſent, but lately 
From Fardinando, «s « Famons Work 

Unto Bizantiam, to the Greateſt Tark 
Wherein a Spirit, ftill moving to and fro, 

Made all the Engine orditly to go, 

And the? th one Sphere did always ſlowly Glide: 
And contrery, the tther ſwiftly Slide: 

Tet fill the Stars, kept all their Courſes even 
With the Tue Courſes of the Stars in Heaven: 
The Sun there ſhifting in the Zodiack, 

His ſhining Houſes never did forſake 

His pointing Path. There in a Month his Siſter 
 Fualfill'd her Coarſe, and changing oft her Luſtre, 
And Form of Face, (mow Larger) Leſſer ſoon ; 
Follow'd the Changes of the other Moos. 


I. Archimedes the Srataſun Mathetnatician, who flouriſhed Av»o 
Mendi 3739, and before the Nativity of Chriſt 203, who is ſaid co 
avecompoſed a Sphere of Tranſparent Glaſs ; repreſenting to the 


| Life the whole Frame of the Heavens; wherein the Sun, Moon and 


ſtars, with their true Motions, Periods and Limits were ſhewed to 
the 9ight, in ſuch ſort as if it were Natural : Of which Sphere Cla«- 
diw, an Eminent Poet in the tinie of Theodoflus the Emperour, who 


was born at Alexandria, and floutiſhed Anno Chriſt: fag ntl y 
ranſlated int 


Engliſh, by out Late Engliſh Poet, Mr. T. Rendolph. 


Jove ſaw the Heavens, Fram'd in « little Glaſs, 
And Laughing to the Gods, theſe Words tt paſs : 
Comes then the Power of. Mortal Cares fo fo 
In Brittle Orbs, my Labours AGed are. | 
The Statutes of the Poles, the Faith of things, 
The L tws of Gods, this Syracuſian brings 

Hither by Art ; Spirits tniclos'd attend 
Their ſeveral Spheres 4 and with ſet Mitions bend 
, The Living Work ; each year the feigned Sun, 
Exch Mcnth returns the Counterfeited Mcon; 

Hind viewing no her World, bold Induſtry 
Grows Proud, to know the Heavens hit Subje#s be, 
Believe, $a\monius hath falſe Thunaer thrown, 
For a poor Hand is Natures Rival grown: 


D 
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' more Applauſe, he defires the Ve 


RECR EA THONS 
IV. One Mark Scalios a Black-Smith, in the year of Chriſt 1534. 


' made a Lock, which confiſted of eleven pieces of Iron, -Steej: ang 
'Braſs, all which, together with a Pipe Key to it, weighed bur; 
| Grain of Gold 1 he ſame party allo, made a Chain of Gold, canſg 
'ing of 43 Links, to which he taſtned the forementioned Lock and'x; 
and putting the Chain about the Neck of a Tlea, which drew 
all about with eaſe ; and all theſe particulars weighed together bur one 
'' Grain and a half. "7 0w 


bur one 


V. One Colicrates would make Ants, Piſmires, and other ſuch: lily 


: Creatures of Ivory, ſo ſmall, that others could not diſcern the Parts 
' thereof one from another by the bare Eye, without the help of 
: Glaſſes. 


VI.” One Mermicides (another excellent worker in Ivory,) made a 


| Coach with four Wheels, and as many Horſes; which a Fly might 
: cover with her Wings, — He allo madea Ship, with all her Tackling 
{ to it, 'Wiich a {mall Bee would cover with her Wings. 


Vl. One Cornelis van Dvrebble,a Dutch-man (1n1mitation of Memnons 


' Statue) made a kind of Organ that would make anexcelleat Symphony 
| of it {e]f, being placed in the open Air.and clear Sun, withour the Fingers 
of an Ocrganift ; but ina ſhady place it would yield no Muſick, but 
* only where the Sun Beams had the Liberty to play upon it. 


VIIl. One Jazellus Tarrianns, a Great Mathematician, for to Re- 


' create th: Emperour Charles the'V. would oftentimes delight him, by 
' ſending ſomerimes, Wooden Sparrows into the Emperours Dining 
' Room, which would Fiy about that, and return Sometimes he 
:* would caule little Fas 

| Artifically to move zccording to the Diſcipline of War. 


Men to Muſter themſelves upon his Table ; and 


IX. There was an Artificer ia Rowe, who made Veſlels of Glaſs of 


| ſuch a Temper, that they were as little liableto be broken, as theſe 
' of Goldor Silver. This Artificer made a Veſſel of this pure'fort of 


' : Glaſs, and preſented it to Tiberius Ceſar, the then Emperourt The . 


pF--4 


: Gift was received, and the Artiſt ranges ; and that he might gain 


again, and threw it with great 
Violence againſt the ground , whereby it received: no more. damage 
than the like Veſel made of the ſolideſt - Metal would: have ſuſtained 
thereby; at which Ceſar was aſtoniſhed : But the Artificer drew 
Inſtrument out of his Boſome, wherewith he ſuddenly reduced'# to | 
its former ſhape : At the fight whereof, the Emperour was much mo- 
ved, and enquired of the Artiſt, whither there were any other belides 
himſelf were privy to the like tempering of Glaſs? When hehad rold 
him no, he commanded his Head immediately to be ftricken off: Say- 
ing, thould this Artifice come once ro be known , Gold and Silvet - 
would be of as little Value as Stones in the Street. 
XN. Knolls in his Turkiſh Hiſtory, Pag. 1253 Relates, (long afrer | 
the forementioned) Viz:.in Anno 1610, that amongſt other rare Pre- 
ſents then ſcat from the Sopby of ag to the King of Spain, were 
9p 9 fg Malleable Glaſs, ſoexquiſitely tempered, that they couldnot | 
e brok.n. | | Fe 
XI. Ar Dantzick, a City of Prufis, one Mr. Harri/os ſent 8 Mull, | 
which without helpot Hands did ſaw boards, having an Iron 


which did not only drive the Saw; but did alſo hook in the ow 
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 fores and would 'thas continee' going” 


Commandments, the Creed, the Pater-Noltet, the Queens 
IPenny 
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MECHANICAL 
and drive them out, to and from the Sawi—<DNr. John Dee, in his Mi- 
thematical Preface before Eiclides Elements, mentions the likeſeen- 
him in Prague 3; but whither the Mil" before mentioned; or that tit 
beſos ac Prague, moved by Wind or VVater; is not ſet down by either 
+ Xl. Atthe Mint .of Segoris in Spain, there is an Edgine that move 
by water, ſo made, that one fy it: diſtendeth ani; Ingor of 'Gold 
ino that breadth and thickneſs; as is required to- miake-Coyn- of. Ic 


the Figure of the Coyn upon it3* and from thence it is *turned-over ts 
acother , that 'cutteth it according to 'the Print in'due-ſhape and 
weight. And laſtly, the ſeveral Pieces fall into a Receiver:in another 
Roem3 wheve the Officer, whole charge \t-is, finds it-ready Coyned 

XI. Ofwaldns Morhingerus, made x600%Diſhes (or Phatters rather} 
of turned Ivory; fo ſmall and 1litde,} fo thin: and. lender; that-alili of 
them were included at once-in a Cup turned: out of | a+ Pepper Corn of 
the ordinary ſize. This Piece wascarried: to Rdave, and ed to Pope 
Paul the V. who (by help of -Spettacles) told them ali diſtiaQtly.. 

XIV. Johannes Baptiſts Perrarinxs, a Jeſuit, had in his Poſſeſſion; not 
loag ſince, Cannons of VVood witls their: Carriages, VVheels, and 
other Military -Furniture ; of which 25 of theſe, and 3o-Cups turned 
out of wood, were all at once contained in one Pepper Corn, whicti 


 . exceeded not the common bigneſs. 


:oXV, George! Whitehead, an\Eagliſh Man, made a Ship with all her 
Tackling, to.move it ſelf on a Table, 'with Rowers plying the Oars; 
a VVoman playing onthe Lute, and a little VVhelp creeping on the 
Deck. Scharras relates this in his Hiſtory of Many Chap. 12: | 

- XVI. About the .year 1649-or 50, one Fromanteel an on ag 
(though of Dutch ” anmiays (Þar* + here in Londew-for Sr, Parſton, 1 
ittle Figure; inSiiver, of a VVoman'in'Dutch Habit, holding upright 
in her two Hands: a Silver Cup, which - would hold about the tenth 
partof a:;Pint.of 'VVine. 'Thas| Figure'Sir Pzrflon called his Froe | in 
reſpe& of her Habit) and after-Dinaer, :(for the Entertainment of his 
Friends) while his Servants were at their Dianer, would call for a Bot- 
tle of VVine, and his Froe-tg- wait at ' his Table! in his/ Servants Ab- 
ſence; which being; apo, a he-would-take the Cup out: of his Froes 
Hands, and MI ic-with VVine3 then drinking to ons' of his Friends 
0a the other ſide of rhe Table,i he woulddfilithe Cup; 'and purir-into 


the Froes Hands again, and direCting' ber Face ro the:Perſon he drank 


to, the Froe. would tnove of her 'own accord, croſs the Table , tothe 


party drank to 5; and when ſhe came to.the very edge of : the Table , 
| (till ome part of the Skirt of 'ber Garment: hang over')| ſhe would 


there ſtand ſtill ; -gill the party- dranke! £0,;:20ok the Gup our of her 
Hands, and be drinking to-anocher; flled-ave\Cup again, and direttod 
the Froe to whom he drank;z'i:to- whom ſhe awould direaly go as'be- 
firoighour rhe Table. | This 


Figure have'I-ofren ſeen, and been at the'Table Whenthe Experiment 
was put in ractice.. al} 2364} gil dope © 097 2”w $4 143.568, £575 5; 
XVII. ireronens.cie in Queen Elizaberb} days, that wrote the Tetl 
, the Queens Natne, and 


£ 


the Year of our Lord, within the Compals _ ;: and gave mo 


delivereth the Plate that it hath wrought,\.into another that Printeth 


| RECREATIO.NS. 
if 4 pair of SpeCtacles, by help whereof the Queea did:diſtioQily !dic 


' cern every Letter: '' . } Sontors Jamamad, 
' XVIII. Since: which time, Namely-in the Year of! qur Lord:a656, 


oy & 


' one Abrahim Switzer, born! in the Pariſh of St. Avdrews ih H 
' London, (by profefiion an Ingraver, or Cutter of Figures, :Piflur« - 
| or Schemes to print in Books, in Box or other VVobd.)!; Did tice | 
' ina/Roman Hand in words at Length, theſe following particular; 
Viz. 1. Every good and perfe® Gift comes from above..' 2. Lord: texh 
' us to Pray. 3. The Loras Prayer. 4. The Creed, '$. | The 134 Mila 
| 6. Lord Preſerve the Charch., And Laſtly, inthe Center, or. middle 
| (for it is written in a Spiral or Serpentine Line,: with, # Red Line, 
: between every Line, for the better guiding of the' Eye! in Reading,)- 
| 7. All the Figure of a Deaths Head, which ,' one::of the Farthing 
| (then in uſe) would eaſily cover. This writitg* was written i6"th 
| G1 year of his Age,and my own Fathir whenlI firſt ſhew'd it ro-him, 
: beingthen 63 yearsof Age, could Read without 'SpeRtacles - ( for he 
never uſed any) and this piece of ſmall writing I have thisipreſent 
time, Febr. 16. 1690 by me, to be ſeen of any that ſhall defireit; \. 
: _XIN. One Francis ' Alumnus wrote the Apoſtles. Creed, and rhe 14 
' firſt Chapters of St. Fohns Goſpel, in the Com aſs of: a Peny, and thus 
was Cone in full wards, in. the preſence. of the Emperour. Chal 
XX. One 7. Rich, an Engliſh Man, and an excellent _ 
| pher, did in the year 1671, take in Short-Hand,:.a Sermon, word 
| word, - Preached; before King. Charles the I. at Whitehall, by a Bilbid 
| {whoſe Name. I do. not remember) in; leſs than -half a quartei'el « 
| ſheet of Paper; .and-afterwards ſhewed it to the Biſhop, and dit'& 
| ſtinly Read it before hit, : who acknowledged it tobe his, and that 
he did think there-was not.one word added or dimigiſhed, fromn.whit - 
he then Preached : VVhereupon he wiſhed. he: would: preſent ſme 
piece of his Art to the King z upon which, he wtate the iſameSeriu | 
ina little Book of Six Leaves of Fine Paper,and hadit bound in Crunita * 
Sarcenet, with: Silver Claſps)and Corners upon the: Gover:;; ailwhic 
Book: and Cover was -leſs. thao :the najl- of: his little! Finger 5 wha 
Book be afterwatds preſented! to the King, 1 i 1067 7 Ve? 
:- XXL. Wind: {2pns, or Meikets are a Rare and Late Invention, which | 
will: ſhoot Bullets withour Powder, or aity thing: elſe! but \Fixu;'bt _ 
Air.compreiſed in: the bott'of it,, or idjefted tby @ Spting : Thele!will - 


a 


- diſcharge witblas much. forte as others with Powdeg... -i: +! ne\74 9f | 


EÞ & 


-2XXIL In the Duke of Flarentines Garden at Prafoline,: is 30a F 


expeQing. thanks 
ſtrate, che litsdow labs At Cor 


and Batrledore, with which ſhe beats them in the. water.” © 1q& L 
pet. An Artificial Toad- Ereeping-un.and dov n.-:'AD SZ08.D , W; 


down his Head to drink water, ani then vomiting bp.agains*VWW | 


divers other pieces of Art. Xxy..l_ | 


_ MECHIYANAICAL 
XXV. In Cardinal Ferraras Gardeti at Tivoli near Rome; are [the 
Repreſentations of ſundry Birds fitting on the Tops of Trees 5+ which 
by ſecret conveyancesof water through the Trunks and Branches of 
the Trees, are made to Sing and claptheir Wings ; but at'the ſudden 
appearance of an Owl out pf a” Buſh, they immedittely all -becoine 
Mute and Silent : Theft were made by Cliidins Gallas, © Wy 


2» 


weaving of four,or ve Webs xt the ſame time, without any humane 
help,, and would yore gue and Day. This ſavention was ſo3h 
ſuppreſſed, and the/ Inventor ſecretly made away. - 

NN VII. Haarianet Junius ſaw at McHlend in Brabant, a Cherry- 
Stoge cut in the form 'of a Baskery, wherein were fourteen pair of 
Dice, each with their ſeveral” Spors, ealily to be diſcerned by a good 


XXVI. In Dartzick in Polant, there'was'ſer up a rare. Engine for 


Eye. LES | | HH, 
XXVIIL. In the year 1524, the City of Colonies Arrippine, was Paint- 
ed with much exaQtinefs, and yer Þ little, that a Fly might” cover ir. 
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| and Afronomer Proghes, made burning Glaſſes of that admirable force; | 
} thar therewith he burnr (at a grear diſtance) the Ships'of the Myſfans 


of that Famous Art'or Myſtery of Ae: which chis' Preſs (as ſmall 
which Prefs my ſelf have often ſeen in 
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RECREATTIO:N;S 
and conſiſts chiefly of Six Parts or Pieces, one leſs than another, an) 
- The whole 
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Deſcription of ever Particular 
novelaid about 18 
ced, ſo that there 


to the Eye) you had there a c 
played on the Bag-Pipes, with. {i 


the Years there the play 
the Summer ;: Li4rs inrighes: .1t; wit 
the Winter. Here alſo, the Moon, ob 
more Bright in-the 1des; and ſhametully;conccals he INCL1GN JA 
the Sun in the Calevds. -But, beſides all thele,- ther wer, produce 
into the Scene, . upon the Entrance of e nade. No 
Myſtery of our Faith. 'The firſt Creatioj V 
paration of the. Elements, and all phe; 
traced upon' this Engine, even: ta. 
whea our Saviour ſuffered upon Mount £ 
_ the particulars were the Work of an Age, [ooo 
| _ NXXNVI. There is a Clock at Stracbarg, igvented Þy, Coreliss 
' fipoarus in-the year 1571. © Before this Clock Rands'a Globe, on, 
.Ground, ſhewing the Motions of the Heavens ;. Namely, of the Hea- 
| Yen carried about by the firſt , Mover in 24 Hours; of Stars 1t 
: years, of Japifer in 12, of Mars in a, of the Swo, Venus apd _ 
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MECHANICAT. 


in one, and of the Moor in a Month: In the Clock it ſelf there be 
two Tables, ſhewing the Eclip/es of* the Sun and Moon, from Anno 
1573 tO 1624. Thereisglſo a third Table, which conſifteth of three 
Parts : In the firſt Part, the Statues of Apollo and Diana ſhew the 
courſe of the year, and the Day thereof : The ſecond ſhews the Year 
of our Lord, and of the World, the Hour and Minute of the Day. 
The third Part hath the Geographical Deſcripricn of all Germany, and 

rticularly of Srrasburg, and the Names of the Inventor, and all 
the Work-Men. In the middle Frame of the Clock is an Aſtrolabe , 
ſhewing the Sign in which each Planet is every day ; and there be the 
Statues of the Seven Planets, upon a round Piece of Iron lying flat, 
{ that every Day that Planet which Denominates the Day, comes 
forth, the others being all hidz as upon Sunday the Sun, Mondsy the 
Moon, &c. And there is a Terreſtrial Globe upon which the Hour ; 
half Quarter and Minutes are ſhewed. There is alſoa Skull of a Dead 
Man, and the Statues of two Boys, whereof one turns the Hour-Glaſk 
every Hour when the Clock hath done ſtriking 3 and the other puts 
forth the Rod in his Hand at each ſtroke of the Clock. There are al- 
ſo the Statues of the Spring, Summer, | Autumn and Wizter, and many 
Obſervations of the M:z#. In the _oper part of the Clock, ' are the 
Statues of four Old Men, which ſtrike the Quarters of Hours ; the 
Statue of Death coming out at each Quarter to ſtrike, bur being dri- 
ven back by the Statue of Chrift, with a Sphere in his Hand for three 
of the Quarters3 bur at the fourth Quarter, that of Chrift gocth back, 
and that of Death ftriketh with a Bone in his Hand, and then the 
Chimes begin, On the Top of the Clock is an Image of'a Cock , 
which twice in a day Croweth aloud, and chappeth his Wings. Be- 
ſides, this Clock is Beautified with many Rare Pictures, and being in 
the inſide of the Church carrieth another Frame to the outſide of the 
Wall; wherein the Hours of the Sun, the Courſe of the Moon, the 
Length of the Day, and ſuch other things, are ſet out with great 
rt 


XXXVII. The forementioned John Fromanteele, in the year 1649 , 
cid make a Table Clock with Springs, for Mr. Dudley Palmer of Grays 
Izs, which beſides the Hour and Minute of the Day, there was ſhew- 
&d upon the Dial Plate, the time of the Suns Rifing and Setting, with 
the Lezeth of the Day and Night ; the Suns Declination, his Ampli- 
tude, his Declination, and other things relating to the Courſe of the 
Sun. This Clock gives one ſtroke. upon a {mall Bell every Minute, and 
a third Bell, at every Quarter 1s repeated the preceding Flour, and at 
every third Hour the Chimes went; which were ſo contrived, that 
they Rang 12 ſeveral times, by the ſhifcing of three ſeveral Barrels, 
4 Tunes upon each Barrel. This Clock 1 have often ſeen, and had 


lome Hand in the making of ir. 


at every Quarter 2, 4, 6 and 8, ſtrokes upon —_ Bell, and upon 


The End of the Mechanical Part. 
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Df the Art STATICAL. OS 
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HE STATICKS is defined to be an Art Mathematical, 
which demonſtrateth rhe Cauſes of Heavineſs and Light- 


eſs of all Things: And of Motions and Properties belong- 
ing i eoinfand Liohtnefs. © of Ia 
- $0 that by this Art, Spheres or other Regslar Bodes 
Wl may be meeſared, by having their B»extity Ponderal, according to any 
' HH Metd and Weight Signed 3 or, by having their Sxe3tity Drmentio- 
Wy 24, (according to any affigned Mesſire;) there being the fame Ma- 
thematical Reaſon of rheſe rwo Pxexriries: And fo they are by Mathe- 
maticians compared together ia ſeveral kinds of Bodiesz or divers 
Wy kinds of Bodies are compared together among themſetves in this two- 
HT fold Rea/or of Puentity: Viz. Magnitude, or Dimenſion; and Gravity, 
a & Ponderoſity. So that theſe two do proportionally anſwer cach 
other, infomuch that the 'one may be deduced from the other ; as 
Gravity from Magnitude, and Magnitede from Grevity: Or Weight 

from Solid Meaſure, and Solid Meaſure from Weight. ' ' 
And from hence are deduced theſe following Theorems of Marinu 

Gherald;, in his Traftate called Archimedes Promotur. © 


CHA P. IL 
Concerning the  Ballance. 


HE firſt Inventor of this Statice! Facalty,' commonly called Libre, 3 

or the Belexce, is attributed to Afres, who is therefore 4 

for the Goddeſs of Juſtice; and that Inſtrument is advanced among the b 
Twelve Celeftis/ Signs, and in that part of the Zodieeh, ro which, when 0 
the Sun cometh, it makes the P#ys and Nights of equal Length through- 3 
Wt the whole World. . "Ys 
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| The chief End and Uſe of this Inſtrument, is for the diſtinftion of 

| ſeveral Ponderoſities: For the underſtanding. whereof it is to be | 

| That, if the Length of the Sides in the Ba/lance, and the Weights at the 

' Fzds of them, be both mutably equal, then the Beam will be in an 
| Horizontal Situation : But, if either the Weights alone be Equal, and 
'not their Diſtancez or the Diſhence alone,” and: not the Weights, then 

| the Beam will accordingly deolawe. As inthe Figure. 


OY 


' In which Balance, ſuppoſe an equal Weight at C, to that at By(b 
/ which Points are equidiſtant from the Center A). it is evident, thi 

' the Beam BF will hang Horizontal: But if. the Weight at Gen 
/ equal tothatatB; op, if there be an equal Weight at D, or E, dra 
other of the unequal Diſtances noted upon the Beemr; the Bramn 
then neceſſarily decline. , DUET GY Hs 

' And with ſuch a kind of ;Ballexce as this, it is uſual with ove Weiyht 
: only, to weigh, or m__ ſundry diflerent Grav:ties, whether mur: or 
: leſs than that by which they are ng 21y _ And thus by the Figure 
' deſcribed, a Man may (with oze Poznd alone) weigh any other Body, - 
- or Subſtance, within tex Pounds ; becauſe the heevapeſs of any Wei ; 
' doth increaſe proportionably to its Di#axce from the Center. Andthu 
' one Pound at D, will equiponderate #wo at B, becauſe the Difance. AD, * 
: is dowble to thatat AB. And for the ſame Reaſon, oe Pownd at E, wil 
- equiponderate zhree Pound at B; and one. Pound at F, unto ren atBz 
' there being the ſame diſproportion between their ſeveral Diſtances. 

' This kind of Ballaxce is of great Antiquity ; 4riftotle giving it the 
Name of %daeyt. It is alſo called Romana Statera; and now Co- 
monly, the Sztilhard. 

From what hath been ſaid, it is ealie to apprehend, how fal/c Bula 
ces may be compoſed ; too often uſed, and ſo much condemned by 
Salomon , Prov. XI. 1. XVI.1t. XX. 10. 23. as being an Abomindm > 
wnto the Lord, For, if the Sides of the Beam be not equally divided, | 
As ſuppoſe one have. Io. Parts, and the other 11 of the ſame Pars, thed | 
any two Weights which differ according to this Proportion ; as P4p# | 
in his Third Book of Mathematical Colle&Fjows oblerves: The Heew? | 
being placed on the Shorter Side, and the Lighter on the Longo, wil 
| Equiporderate : And yet both the Scales being empry, ſhall be 18 que 
' Gitrio, as 10 the Figure. 5 Ty" Ee. 271 
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Suppoſe AC to have eleven ſuch Parts, whereof AB hath bur ter ; 
2nd yet both of thent (in themſelves) of equal Weight : It is certain, 
that whether the Scales be empty, or whether in the Scale D we put 
11 Pounds, and 1in E 10 Pounds, yet both ef them ſhall Equiponderare, 
betauſe rhers is -juft ſuch a diſproportion in the length of the Sides; 
AC being bnto AB, as 1x is to 10. | —» | 

How fuch deceitful Ba/lances may be dome is by changing the 
Weights into each other Scale, and then the Wequality will bo obs 


V10Us. 


- From thele Principles here delivered, it is calie to conceive how a 


Man may find out the juſt Proportion of a Weight, which in any Point 
given, ſhall equiponderate to ſeveral Weights given, hanging in ſeveral 
places of the Beam, _ TS7 

Of thieſe Ba/lantes, forne of theth #fe ſo exaltly made, (eſpecially 
thoſe that are in the Szy-Office in the Tower, and at the Gold/miths Hall,) 


'8tobe ſerifibly turtied with the Eightieth part of a Grain. And Capel- 


las, in his Book De Ponderibus & Nummi, mentions one at Seder, that 
would tura with the Four hundredch part of a Grain. 


Certain TH EO REMS of Mr. Mithael Dary's, con- 
cerning the Conftraftion and Uſe of the Scars of 
PonvderxoOstTyY, ({ commonly called) the 


STILLYARD. 


L 4 Right-Line reſting upon a Fulciment Equiponderate 
being propoſed : | 
Then, 
, If any Ponderoſity ſhall be applied to a Point of Pondency in that Line, 
It ought to be underſtood, That that Ponderoſity is tranſplanted from the 


Fulciment, to that Point of Pendency : But if any Ponderoſity ſhall by 
A 2 witn- 
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STATICAL 


' withdrawn, or taken away, from a Point of Pendency in that Liz, i 


| ought to he underſtood, That that Ponaeroſity is tranſplanted from the ; 
' Point of Pindercy, to the Fulciment. 


| IT. A Right-Line reſting on a Fulciment Equipondagy, 
' being propoſed : 
| Then, | 

: If divers Poxd:roſities ſhall be penrdently applied on ſundry Pain of 
* that Lye, ſo that the ſaid Line be Equiponatrate again; then the fas; 
| (of each Ponderoſity, by its tranſplantation from the Fulciment) on this 
* fide the Fulciment, are equal to the FaGs on that fide the Fa. 
ment. | 


| IT. A Right-Line reſting on a Fulciment Equipondetate by 
: divers Ponderoſities, pendent in ſeveral Points of that Ling 
being propoſed : 


Then, 


' Tf rwo of the Poxnderoſities Pendent ſhall be tranſplanted, ſo that the 
' ſaid Line ſhall be Equiponderate again ; then the Fa@s of each Ponders 
. . ſity by his ditance run 1n tranſplantation, are equa. 


* 1V. If a Stillyard, or Scale of Ponderoſity, or (as the Dutch 
' call it) The Roman Beam, be zrue (1. e. doth give the 
Truth) in two nts, (the farther diſtant, the better.) 


Then, 


> Tr is zrwe in all the Points of Pendency throughout, the Divijeu 
: being equal. ” 


Unto what Uſes theſe Ballances may be applied. 
Here ate ſeveral Contrivances to make uſe of theſe Ballances: 


as, | 
Weight of Blows. 

Force of Powadtr. 

Strength of Srrings. 

h Condenced Atv. | oo 

In meaſuring of the < qo”, rye ſeveral Meralsmixd 

ropether. 

diſerine Gravity of divers Bodies in the | 

| Water, from what they . have i in 

C open Air. 


With divers the like Ingenious Enquiries, 


Tr 
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CHAP. III 


of the B ALLANCE of Sipneur Galileo Galilee Hr 
which; in Imitation of Archimedes in the Problem of the 
Crown, -he ſheweth how to find the Proportion of the Al- 
loy of mix'd Mctals'; with the manner how the ſame In- 
ſtrument is to be made. With ſome Annotations of Domi- 
nico Montovani pon the ſaid Ballance. 


Authors. That Archimides dereQed the Cheat of the Gold. 
ſ{mirh'in the Crown of Heron, King of Siciy, arid Kinſman 
to that great Mathematician Archimedes ; fo I think it his 
therto unknown what MethoJ this great Philoſopher obſerved in that 
Diſcovery. . wth os 
For all Opinion that he did perform ict, by putting the Crown in- 
to the Water, having firſt put into 'it ſuch another Maſs 'of Pure Gold; 
and another of S$i/ver ſeverally , and that from the differences in their 
making the Water more, or leſs riſe and run over, he came to know 
the mixture, or Alloy of the Gold with the Silver, of which that Crown 
was compounded ; ſeems a thing (if I may ſpeak it) very Gro/s,and far 
from Exa&tneſs, And it will ſeem ſo much tI&more dull, to ſuch who 
have read and underſtood the exquiſite Inventisns-of .[6.Divine.a Man, 
amongſt the Memorials that are extant of him; by which it . very 
manifeſt, that all other Wits are inferior to that of Archimedes. Indeed 
Felieve, that Fame divulging it abroad, that-frehrimedes had difcovered 
that ſame Fraud by means of the Water, ſome Writer of thoſe Times 
committed the Memory thereof to Poſterity ; and that this Perſon, that 
he miSht add fomething to that little which he had heard by common 
Fame, did relate; that Archiniedes had made uſe of the Water in that 
manner, as ſince hath been, by the generality of Men, believed. 
- But ia regard I know that that Method is altogether Fallaciqus, and 
falls ſhort of that Exatneſs which is required in Mathematical Matters, 1 
have often thought in what manner, by help of the Water, one might 
exally find the mixture of two Metels; and in the end, after T had dili- 
gently peruſed that which Archimedes demonſtrates in his Book De i- 
fidentibus Aque, and thoſe others De Aiquiponderantium ; there came 
into my Thoughts a Rule which exquilitely reſolveth our Qveſtion; which 
Rule 1 believe to be the ſame that Archimedes made uſe ot; ſeeing, that 
beſides the uſe that is to be made of Water, the exattneſs of the Work 
dependeth alſo upon certain Demonſtrations found by the ſame Archi- 
wed: s, 2 "75 
The way is by help of a Ballence,, whoſe Conſtraition and Uſe ſhall 
be ſhewn by and by, after we ſhail have declared what is neceſſary 
for the knowledge. thereof. You muſt know therefore, chat the So- 
lid Bodies that frak in the Water, weigh ſo much Leſs in the m—_ 


S it is well known, by ſuch as take the pains to Read Old 


STATIV SEE © < 

[lanin the Air, as a Maſs of Water equal to the ſaid Solid, doth weigh 
inthe Air ; which hath been by Archim:des Demonſtrated. But ; in 
reard his Demonſtration is very mediate, becauſe I would not be over 
lone ; laying it aſide, I Thall declare the ſame another way. Letys 
couticter therefore, that putting into the Water, v. g. a Maſ's of Gold, 
if that Maſs were of Water, it would have no weight at all ; for the 
Watcr moveth neither upwards nor downwards in the Water : tt re- 
mains therefore, that the Maſs of Gold weigherly' itt the Warer only 
fo much, as the Gravity of the Gold exceeds the Grevity of the Wz- 
ter. And the like is to be underſtood of. other Metals. Arid becduſe 
that Metals are different from each other in Gravity , their Gfavity 
in the Water ſhall diminiſh according .to ſeveral Proportions. As for 
Example; Let us ſuppoſe that Gold weipheth twenty times more than 
[Varer, it is manifeſt by that which hath been ſpoken, that the Gold will 
weigh lefs inthe Water than inthe Air, by a Fwentieth part of its whole 
Weight. Now, let us ſuppoſe that Sifver, as being leſs gravethan 
Gold, weigheth Twelv: times more than Water3 this then weighed in 
' the Water, ſhall diminiſh in Gravity the 7wel/th part of the whote 
Weight : Therefore, the Gravity of Gold in the Water, decreaſeth leſs 
than that of Siver ; for that diminiſheth a Twerrziegh part, and that a 
Twelfth. If therefore, in an exquiſite Bal/arce, we fhall hang a Mud 
at the one Arm, and at the other end a Coanter-poi/e, rhat weigheth 
equally with the faid Metal in the Water, leaving the'Counter-poiſe in 
che Air, to the end it may equivalate and compenſate the Mcze!, it will 
be neceſſary to hang it nearer the Perpendicular or Cock. 


AL — GORE 
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| Example. Let the Ballance be A B, its Perpendicular C, and ktz 
Maſs of ſome Metal be ſuſpended at B, counter-poifed by the Weight 
D: Putting the Weight B into the Water, the Weight D in A wonld 
weigh more ; therefore, that they may weigh, equally, it would be 
nay to hang it nearer to the Perpendicular C; as ». g- in E; 


and look how many times the Diſtance CA ſhall contain AE, fo many 
eimes ſhall the Metal weigh more than the Water. Let us therefore 
ſuppoſe, that the Weight in B be Gold, and that weighed in the Waters 
it withdraws the Counterpoiſe D into E: And then doing the fame 
with pure Silver, ler us ſuppoſe that its Counterpoiſe, when afterwards 
it is weighed in the Water, returneth to F, which Point ſhall be nearer 
ro the Point C, as Experience ſheweth; becauſe the Silver is leſs Grave 
than the Gold: And the Diſtance thar is between A'and'F, ſhall havethc 
fame difference with the Diſtance AF, that the Gravity of the G 

_ Hath-with thatof the Silver. Ly Tl FLIrk WWen Owe!” _ 
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But if we have. a mixture of Gold and Silver, it is clear, that 
by 'reaſon 1t participates of Siver, it ſhall weigh Leſs than the 
Pure Gold ; and by reaſon it participates of Gold, it ſhall 
weigh more than the pure : Silver 3 and therefore bein weigh. 
ed in the Air , ,and deſiring that the ſame Counterpoiſe ſhould 
Counterpoiſe 1t, - when that [Mixture (hall be put into the Was 
ter, it will be neceflary to-draw- that Counter-poiſe more towards 
the Perpendicular C, than the,point E-is3 which is the Term of the 
Gol1; and more from C than F: is, which is the Term of the pure S:/- 
ver; Therefore it ſhall fall between the points E and F; -and the 
Proportion into which the diſtance E F ſhall be divided, ſhall exa&- 
ly give: the Proportionof the two Metals which compound that Mix- 
faves 4-45 an 

As for Example 3, Let us ſuppoſe the Mixtyre of Gold and Silver to 
be.in B, Counterpoiſed in the Air by D ,; in the undermoſt Figure 
which Counterpolſe, when - the Compound Metal is put into the Wa- 
ter, returneth unto G2: I ſay now, that the Gold and the Silver which 
compound this M:xtzre, are ro one another in the ſame Proportion , 
as the diſtance F G: is. to. the diſtance ,G E, But you muſt know , 
that the diſtance G F terminated in the Mark of the S;/rer, ſhall de- 
note unto us the quantity of the Gold ; and the diſtance GE, ter- 
minated in the Mark of the Gola, ſhall ſhew us the quantity of che 
Silver : Infomuch, that if F G ſhall prove double to G-E, thea thas. 
Mixture ſhall be two parts Gold, and oze part Silver: And in the ſame 
Method proceeding in the Examination of other M;ixtzres, one ſhall 
exaQtly find the quancity of the ſimple Met ls. 


'f . Jh: Compoſition of the. Ballance. 

To Compoſe the Balance, therefore, Take a Rod, at leaſt a Yard 
bog (and the longer it is, the exaQter the I»/frument ſhall be) and 
divide it in the midſt, where place the Perpendicalar ; then adjuſt the 
Arms, that they may ſtand in Equilibriaw, by Filing, or Shaving thar 
leſs, which weigheth moſt ; and upon one of the Arms, Note the 
Terms to which the Connterp»iſes of ſimple Metals return, when they 
ſhall be weighed in the Warr: taking care to weigh the pureſt Me- 
tals that can be found, this being done, it —— that we find out 
2 way, how we may with facility diſcover the proportion, accord- 
ing to which the diſtances between the Terms of the ſimple and jos 

etals are divided by the marks of the mixes Merals 5 which ſhall be 
effefted in this manner. i, | | 

We are to have two yery. ſmall Wiers drawn thorough the ſame 
drawing Iron, one of Steel, the other of Braſs, and above the Terms 
of the ſimple Metals we mult wind the Sree/ Wire ; as for Example ; 
Above the point E, the Term of the pure Gold, we are to wind the 
Steel Wire, .and under it the other Braſs Wire; and having made Ter 
folds of the Sreel Wire, we muſt make 7ex more with that of Br/* g 
and thus we are to continue to do with Tex of Sree/, and Ten of 
Braſs, until that the whole ſpace between the points E and F, the Terms 
of the Pore Metals, be full ; cauſing thoſe two Zerms to be always viſi- 


ble and perſpicuous: And thus the diſtance E F ſhall bs into 
any 


e || STAIRS 
many equal parts, and-numbered- by Ten and Tem And if a 

| rg In + will know the Proportion that is between F G atid = 

we muſt count the Wires F G, and the Wires G Ez; and f 6% 

"6 


Wires F G tobe, for Example, 46, and the Wires G-E 2r : Wewill4 


. 


Thar there is in the mixt Metal 40 parts. of Gold, and':21 of Sil . 
But here you muſt note, that there is ſome difficulty in the ing 4 
for thoſe Wires being very finall, as it' is requiſite for exaltneſs: 

it is not poſſible with the Eye to tell them, becauſe the ſmalinek.of 
the ſpaces dazeleth and confoundeth the Sight : Thercfore, to. autnber 
them with facility 3 take a Bodkin as fharp as a WVeedle, and et it ig. 
to a Handle, or a very fine pointed Pex-knife, with which we-myy 


eaſily run over all the ſaid Wires; and this _— partly. by: help. of 
hearing, partly by the impediments the Hand ſhall feel at every 4 ire, 
thoſe Wires ſhall be counted ; che Number of which, as I-faid beidre, 


ſhall give us the exa& quantity of the ſimple Merals of which the nix 
Metal is Compounded 3 taking Notice that the ſimple anſwer alternate 
ly to the Diſtances. As for Example, ina »wixeere of Gold and Silver; 
the Wires that ſhall be towards the Term of Gold, ſhall ſhew us:'the 
og of the Sihver 3 and the fame is to be underftood of other 
Metals. | F991 


a a. ——_——_——_. 


; CHAP. IV. 


| Six Theorems , extrafted out of Archumedes his Traft ; 

Entituled, De Incidentibus Aqua : Very neceſſary for the 
better underflanding of ſeveral Statical Experiments and 
Concluſions herein contained. 


Tarorem L 


"PHE Superfcies of every Liquid, that is conſiſtant and ( ſettled,] 
| = ſhall be of a Spherice! Figure, which Figere ſhall have rhe ſame 
|Center with that of the Globe of the whole Earth and Waters, © 


& Tazoxrtm IL 
Olid Megnireder that being of equal Maſs with the Liga, areal 
/ ſo Equa/ to it in Grevity, being demitted into the [ fettkd] 


9*id, do ſo ſubmerge in che fame, as tliat they lie, or appear not #t 
all above the Surface of the Liquid, nor yer yd they Sink to the Bot 
rom. - 


THEOREM 


RECREATIONS. 


Truxrorem [I 


Olid Megnitudes that are Lighter than the L; vid, being demitted 
$ into the ſettled} Liquid, will not totally Li in the ſamez 
yut fome part thereof wall lie, or ſtay , above the Srfece of the Li- 


quide 


Tarore Mm T[V. 


; lid Megnitudes that are Lighter than the Liquid, being demitted 

) into the [ſettled] Liquid, will ſo far Submerge, till that a Maſs 
: of Liquor , equal tothe Pare Submerged, do in Gravity equalize the 
whole Mag u#ituae, 


Taeore mM V. 


Olid Magnitudes Lighter than the Liquid, being thruſt into the Li- 

quid, are repulſed upwards with a Force, as great as is the exceſs 
of the Gravity of a Maſs of Liquor equal to the Magnitude, above the 
Gravity of the ſaid Mag nituae. 


Trurore M VI. 


0014 Magnitudts, Heavier than the Liquid, beg demitted into the 

(ſettled ] Liquid, are born downwards as far as they can delſcetid ; 

and ſhall be Lighter in the Liquid, by the Gravity of a Liquid Myſs 
bf the ſame Bigneſs with the So/izd Magnitude. 


Here followeth ſome other Theorems of Mr. Willam 
Oughtred concerning this matter. 


TrroremM |. 


F four Pieces of 4erals, whereof the 7hird is of the fame kind with 
the Firſ#; and the Fourth of the ſame kind with the Second, are 
proportional: Their Gravities [or Weights? ſhall be Proportional. 


TrurorEtM [I]. 


F there be four Pieces of eral, whereof the Third is of the ſame 
L kind with'the Fir; and the Fosrth of the ſame kind with the 
Second ; and the Firſt and Second be of equal Greatmeſs ; and the Third 
and Fourth of equal Weight : The Weight of the Firſt an Second 


mo 4 reciprocally Proportional to the Magnirndes of the Third and 
ourth. 


THEOREM. 


STATICAL 
Taxtoretem JIL 


F Spheres of the ſame Matter , are in Gravity, or Weight, as the 
| Cubes of their Diameters are in Magnitude. Et contra. 


THEOREM IV. 


leces of Metal, if they.be of equal Magz:tude, have their Weights 

in Dirc& Proportion; as is ſet down 1n the following Table : Bur 

it they be of equal Weight ; they have their Mag nitudes 1n Reciproal 
Proportion. | L 


CHAT -v. 


Concerning the Compariſon of ſeveral Mctals in Quantity 
and W cight. 


Oncerning this- matter, I will give. you the Proportions or 

Compariſons of the moſt Principal kinds of Metals in com- 

mon Uſe; Namely of Gold ©; Qrick-Silver 7; Led h; 

—* Silver a; Braſs Y; Iron s ; Tin 2 5 according to the Ex 

periments and Obſervations of Mzirinxs Gheraldus , in his foremets. 
tioned Book ; Entituled, Archimedes Promotus ; as followeth, Viz. 


© Gold 3990 ? Braſs 1890 
y} Quick-Silver 2850/7. s Iron - 1680 
Hh. Eead 2415 % Tin 1554 
a Silver 2170) ( 

Wherefore, 


& Quick Silver - F. -.5 2850 
4 Goldhuth\ as { (4#/ - 53 Or in De [24 
Ag437 I\ 


Silver - | 2170 
ſuch Propo- C V \.o '3 Ycimals, 4s 7 


Y Braſs 190 XZ 1890 
tion to (5 _ \ ap 2 3990 to [16h 
v1 3 Tin g95/ U37 1554 


Which Numbers Mr. Guyter in the 5th. Chap. of. his 3d Boak of 
the Setter hath expreſſed in the ſame Terms, and: that inwhote Num- 
bers by changing the Yilgar FraZions of thole Numbers into Dec 
wa/s, putting the firſt Number 100060, whereas Ghetaldus puts it; but 
100; which Fraftions Dr. Wyband in his TaGFomerria Pag. 201: hath 
pur into a Table, both in Dyrect and Reciprocal Proportion ; 10 76 
irect of the Equa/ Mag nitudes and Gravitjes of like Bodies of different 


__ Mails. 


Pro« 


ts 


RECREATIONS 


p___—_—_— 


| Proportion Dired. Reciprocal Proportion. 

wy © Gold IT _ 3895/Gold © j ty 
ke Bodies jo — EO Tg 
i ſeveral Mer” IRS 7149] | $453 QUIEKSILI[of foeel Mer 
tals and equal h-Lead | 6053 | 6435 Lead Þ b rs. = 

Magnitude: Ha- [oF | 15a, [bel f the <- 
ring he weight CSE | $439] | 7.16t}Silver « "he Mag 


of the one, to|* Braſs | 4737] | 8222|Braſs ?  |niradeofthereſ} 
_ weight's Iron __ | 4210 | 9250|[ron d The Converſe 
| = * Tin | 3895 j10000iTin % ſt Wc | 


—— 


Oo ——— 


Mr. Williaw Ozghtred in the 10th Chaprer of his Cirdles of Propor- 
tion, ſays, that Gbera/dus uſeth the Ancient Roman Foot, which by the 
Meaſure ſet down in his Book ſeemeth to be very little leſs than our 
uſual Engliſh Foot, if not exaQtly the ſame. But, concerning this mat- 
ter, let us make farther ſcrutiny. 


CHAP. VI 
The Roman and E noliſh Foot Compared. 


OR farther Enquiry into this Matter, Mr. John Graves, in his 
Freatiſe of the Roman Foos, hath deduced from divers Obſer- 
vations and Experiments, by him made, wich great Pains and 

Induſtry in his Travels, (cfpecially in [2z/y ard there at Rowe,) more 
ckarly expreſſes the Pimenſon or Mazxitude of the True Roman Foot , 
not | only Linear ly, but alſo Nameraly ; in comparing it with the $ra»- 
acrd Meaſures of Exglanad, and divers other Natrons. 


Of the ſeverdd ſorts of Romwaw Feet. 


There are (as the above named Mr. Greves relates) ſoveral forts of 
Ran Feet, uſed by divers Authors ; amongſt which, that which Ghe- 
dns made uſe of was this next followiog. 

I. Pes Colotianus, to be found in Hortis Colotianis in Rowes Which 
Foot, he comparing with our Engliſh Foot, findeth, that it contain- 
eth 967 ſuch Parts, as our Engliſh Foot doth 10068 And ſo our Ea- 
gliſh Foot to contain 1034. 13 ſuch Feet, as the ſaid Pes Colotiawnc 
{or Roman Foot) contain'd 1600: Whereby this Roman Foot ſhould 
be exaQtly 11, 604 ſuch-Parts, as our Engliſh Foot is 12, V7. 11. 604 
inches, wanting of our Engliſh Foot only ©, 396 Inches. 


R 2 2 s. Tire 


PF 


= 


! 2. There is another Roman Foot mentioned by the ſame Mr. Gre, 
* which is that on the Monument of Sratilius, In Hortis Varicans ir 
' Rome, which comes ſomewhat nearer to our Engliſh Foot than the 
' former, for he obſerved it to be 972 ſuch parts, as the Engliſh. Foot i 
 1co0 (and to be 1005. 17 of the Pes Colotzanns, being 1000) where. 
'\ by this Foot will be 11. 7 fere of the Engliſh Foot, being 12,742, 11, 
:| 66 Inches 3; which wanteth only o. 34 Inches of the. Engliſh Foot; 

:\ 3. A Third Roman Foot mentioned by him, 1s that of Villalpan. 
aus, deduced from the Congizs of Veſpaſian 1n Rome, which he ſaith to 
'|be 986 parts of our Engliſh Foot, containing 1000. (and 1019; 6g of 
''Pes Colotianus, being 1000) and fo is 11. 8 of the Engliſh Foot being 
':12, viz: 11.8 Inches; which wants of the whole Engliſh Foot, only 
0.2 Inches. | 

-' 4. But the Ancient Greet Foot, doth (by his Obſervation ) more 
{nearly agree with our Engliſh Foot, than this laſt Roman Foot, being 
(by his Collation) 1007.29, of wich the Engliſh Foot is 1600, 
*which is hardly .c9 parts of an Inch above a Foot Engliſh, it be- 
3ng 12,087 Inches Engliſh. 


\ 
FN 


ho —__ 


C H A P. VIL 


Of Weights : And the Ancient Roman, and our Engliſh 
\ : Weights compared. 

- S for the Weights uſed by. Ghetaldus , they are ſurely the Re- 
| man Weights, for he ſaith, they were the Werghts uſed in his 
A time, and thoſe Werzbrs have continued the ſame for many 

Ages. And Mr. Graves in his Diſcourſe of the Denarivs, puts this as 

an undeniable Prizciple and Founaatien, from whence the Weights of 
the Ancients may be deduced [as the Roman Foot - for the Principle of 
their Meaſures] having Collated with the 7roy Weights from our Exg- 
lifþ Standard for Gold and Silver, by Grains thereof ſaith 3 That the 
Roman Pound, both Arxcientand Modern, contatmmerh 5256 {uch Grains: 
And ſothe Roman Opme both Axcient and Modern,q38 of the ſame Grains; 
the Troy Pound containing 5760 Grains ; ' and ſo the Troy Ounce 480: 
Whereupon the Roman Pornd and Ounce (hould be (in the leaſt Terms) 
but 73 of our Ergliſh Pound and Ounce Troy. And ſo the Proportion 
of the Roman . Pound and Ounce, to our Troy Pound and Ounce, as8o 
to073: Orin Decimels, as 10000 to 9125. And this is the commonly 
received proportion of the Ource Averdupois to the Ounce Trey; and 
the contrary. | 
8 Moreover, 


[The Pound and Ounce uſed by Mar. Ghetaldus in his Book , Entitu- 
led, Archimedes Promotus, being compared with our Engliſh Poundand. 
Oance Trey, have ſach proportion as foloweth ; Viz. 0 | 


COuncey Of Gberaldus Weight 6: : | 
One tPound contains , 1 $5375 5 Graing And 


RECREATIONS 


And 
ie Ounce) Of our Troy Weight 480 
; | a 1 
ls One away), contains. 5760S ma 


Which Reduced to the leaſt Terms, is, As 10 To 12. 


0 And then, 

f As 10, | | 2 

Y Fs to 12 : 

y So is 480 Grains, or one Ounce or Pound of Engliſh Troy Weight, 


To 576 Grains, or one Ounce or Pound of Ghetalaus Weight. 
Other Obſervations. 


5 ww HYWwwy 


There is at this time in the Tower of London, (which hath been 
there ever ſince the Reign of :K. Henry the VII.) ina Velvet Caſe ; 
an exact Cube of fine Iron; which; by the Standard Ballance, there 
was found to Weigh of Troy Weight 4 Ounces, 3 Peny-Weight, 9.12 
Grains. 7! 

And from hence by Experiment there made ; one. Gubick Inch of 
Caſt Iron will weigh 3.968 Ounces Troy, or 0.33068 Pound Troy. 


| And from hence, 

A Sphere or Bullet of one Inch Diameter, of fine Forged Iron will 
weigh 2.18288 Ounces Troy, or 0.1819 Parts of a Pound Troy 
Weight. | | | 

And, 


A'Sphere'or Bullet, of 4 Inches Diameter, made of rhe fame fine For- 
ged Iron, will weigh 11.642 Pourid; or -11 Pound 6 Ounces 2 Petiy 
Weight, and 20 Grains Troy. OY 

| Allo, 


A hore of CGold EE 2625.6 : 
1 Inch Dia Sie ———__— 142795 Grains. . 


meter of Tin 1022.6 


CHAP. VIIL 
The Weight of Sphercs of ſeveral Metals compared together. 


the ſame Magnitude in Troy Weight (wherein allo, are Qbler- 
| 'ved the foreſaid-commott proportions between roy and 4 
veraupois Weights) they are according to'rhe Experiments of Ghetals 
ds;, being dedueed from his Comparitive Numbers, into the Parts of 


1 S For the Weights of Metals compared in Spheres of one and 


Troj 


STATILAL 


Troy Weight, and by him inferted into. a Tablez though not very 
ciſely : Which Table Dr. Wybard in his Tactometria Pag, 235 hath 
put moſt Corre& and Exatt, and in Graizs and Milleſimal parts of x 
Grain: He ſuppoſing firſt (with Gheraldes) a Sphere of Gold to weigh 
juſt one Pound Treg: And from thence the other Meralline Sphere; of 
the fame Mtg vitude ro Weigh accordingly. 


cm 


The TABLE 


mand 
td 


| Pen. WP |Groin Min. (Grains. Parts.” 


| —— ——— 
,— Iu 4 


© Gold [12 00 | 00 5760.00 - 

© Quick Sil. 6 fere(41 14-285 

bLead | 7| | 6 [3486.316 fere 
Silver | I2 31372631, 

2 Braſs 16| 8 |a728.421 

& Iron | 2425-2904 _ 

z Tin 5 [2247-368 _ 


tim. 
— 
of 


he 


CHAP. IX 


$ ome Obſervations concerning the Worth, Weight, Magnitude, 
| &c. of feveral Metak, and other Liquids. F 


L& GOLD: 


 FRJOLD ſurpaſſeth. all ather Merals. in theſe Reſpedts,. (s.) 
| Greatneſs of Weight. (2.) Cloſeneſs of Parts. (3 ) Fixz- 


} tion. (4.) Pliantnefs or Softneſs. ('5.) Immunity 
(6.)- Colour or Findture of yellow. 


rom Ruſt. 


The Worth of Gold. 
Pound Weight 
One Peny Weight 
Grain 


Ss 
W--- 
"= 
3 
7 


| This is.che Price of ondinary. Gold: Apgcl Gold. is. worth. famowihh 
more ; And Sovereign Gold new hare {44d 


The 


=, =" DO ww” 5 


j 
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The Worth of Silver. 
: | G8. 9. 
Pound Weight Y | ( 3 ©-0'Þ 
One _— Troy is worthe? 5 2 © 
| Peny Weight 4. OS 6 43 6 
Grain (o © © oc: 
| But of Engliſh Coin, | 
Gold YOne Pound of 7:0) Weight) 40 38 + © 
O ne Pound ot 7roy Weight) 40 18 
Ot Liber} 1s worth. "I - 2 : : 
And by the foregoing Proportions. 
| LA 4 
. Gold } One Pound Weight Averdy- 49 17 2 : 
of 28 i 
Silver F pois is worth 3-14 + 


CHAP. X. 


Of the Weight of Water, and other things, in Weight and 
Magnitude. 


. CTro . {1.3949 
One Ounce) Fu dupoi ;Jof Water. contains 1.725 ?, (Inches 


| Troy . {o,coIog6 |} 
One Ounce ver apoie tf Water contains} 0:0009; 59 ; Feet. 


|  \{fTroy of Water is of ſolid ma 
On pound{7{%. 1,111.8 Meaſure 27.609 Inches. 


5 


Far Water is of ſolid{0.013158) r 


Meaſure 0.115917 (*'00t- 


| To 
One PoundY 4.7, aupoi 


A Cubical Foot of Water weigheth of 7roy-Weight 912 Ofinces ; 
which is 76 /. Troy. And, 


| A Cubical Foot of Water weigheth of Averdupois-Weight 999.463 


ay or at which is 62.588 /. That is, 62 /. 9\Ounces, 6 Drams and 
a Nalf, 


| From thoſe Proportions, divers Statice! Experiments may be made 
by weighing ſeveral Metals, and other things, in the Water, and 1n 
the Air; The Meaſuring of Irregular Bodies, either in whole or it 
part, &c.— And although there may be ſome difference in the Weight : 


of feveral Waters, 4s Rain-Water; River-Water; Fountain and S FINS 
| ater; 


STATIL #6 


Water, &c. yet the greateſt difference that Dr. Wybard could find 
was, but as 1.000000 to 1-002104, Which 1s little above 2 in 1000. 

Yet the difference which S»ellids makes between the Gravity of Rain- 
water and others, 'is 1.000000 to 1,007522 3 but Dr. John Wybard 
inakes it but as 1.000000 to 1.002104, which 1s little above ,,2, or 
2 in a thouſand. Which latter Proportion I do rather adhere unto, 
for that (to my own knowledge) the aboveſaid Dr. Wybard made this 
tollowing Experiment, viz. He cauſed a Glaſs to be blown on pur- 
pole. which held about five and a halt Wine-Pints, which he filled with 
clean Rain-water, which had ſettled ſome days, and filling the Glaſs 
therewith, he weighed it in a Standard Ballance in the Tower of Lox- 
don (or at Goldſmiths-Hall, I remember not well which) which 
would turn at the weight of one Grain, and he found the differences 
of the Weights of theſe ſeveral Waters from Rain-water to be as fol- 


loweth, viz. + in the aboveſaid Quantity of five Pints and a half. 


1. Snow-water he found to be lighter than Rain-water by 8 
Grains. 

2. Thames-water, and Midadleton's New-River-water, to be Equal 
in Weight with Rain-water. 

2. Cheapfide-Conduit-water to be heavier than Rain-water by 14 

Grains. 
| 4. Lambs-Conduit-watet in Grays-Ian-Fields to be heavier than 
Kain-water by one Peny-weight, or 24 Grains. | 

5. The Water at the Poſtern-Spring upoa the Tower-hil! heavier 
than Rain-water by 57 Grains. And, | 

6. Crowders-Well-water, by Cripplegate-Church, he found toweigh 
inthe ſame Quantity 84 Grains. | 


Unto the foregoing Proportions, I ſhall here inſert a Table not long 
ſince Publiſhed by Sir Jonas Moor. 


RECREATIONS 


i. rem —_— 


td 


- | 
A TABLE comparing the Weight of 


Metals, Stones, Grains, Liquors, Or. 
| The Weiehi|The j- eight 
The f 4 = — f rg 


Names of the Me-|inchin \{ber and D.\bneb in the | 


M, in 
T tals, GC. | Troy Otel 
Weight Dec.parts. 
RE Our. Parte ned. Pars JOun.Paresl 
9.91735Pp.100839.33962| 
7.93388.126047.35615 
.161980:16 229'5.58425] 
5.30083þ.181794-9231 
-2077614.2356 


4.61342 | 
4-277150.233803.6994 
.968210.25253[31-290 
9669400.25208/3.38921 ; 
1.5963100,62644/1.o185 
1.09335 0.91045/0.5206 
0.7933 £.260420.2 156 
5777 $1-794900- 
$277 3}1-771 
Pere np yk 
0.3762812.65757 
040745134560 
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STATICA L 


CG GOTTI—OI_——_————_ 


un Tazrs of Forcign Weights and ad Menfare! 
compared with the Engliſh. By Sir Jougs Moore. 


The En- The En. hs 


— 


Yienna FOOL ————— I.053 


SPAINand PORTUGAL. 
Spaniſh Palm, or Palm of Caſtile —| .751 


lee et. 


Spaniſh Vare, or Rod, 4 Palms 


liſh \ mg Pound : 
5 
Names of Places. wa re lod 
mt ho hes 
parts. [parts of [parts. 
1977 Inch. 
ENGL AN D. | 
London Foot ——- —- ——JOOO |0.12.0| 100 
FRANCE. 
Paris Royal Foot—— —1.068|1.60.8| 0.93 
Lyons Ell —-- nnd mrs m1 .976|7.11.7| 1.09 
6 a8 El——————20762.00.8| 0.89 
VL PROVINCES. ; 
Amiterdam Foot —— 942/0.11.3} 0.93 
Amſterdam EIIl — — —— --— 2.269/2.03.2 
Antwerp Foot———— --——| .946/0.11.3] 0.98 
Antwerp Ell Eby mae. .27812.0343 
Brill Foot —— — 1.130/1.01,2] 
Dort Foot DO —_ C—  — 7. 184|1.02.2] . 
Rynland, 'or Leyden Foot ————— 1.033 1.00.4] 0.96 
Rynland, or Leyden Ell ——'2.260/2. 03-1] 
Lorrain Foot— —-— — .9586.11.4] 4| 0.98 
Mechalin Foot —— ——— -919|0.11. 0} 0.98 
Middleborough Foot —— —| -99L 0.11.9] 0.98 
| GERMANT. 
Strasborough Foot ———| .9260.11.0; 0.93 
Bremes Foot —_ — 9640. I1. 6 0.94 
Cologn Foot —— 9540. 11.4' 0.97 
Frankford ad Menam Foot—— —- | .948'o.11 : 0.93 
[Frankford ad Menam Ell—-——|r.826|x.09.9 
Hamborough El] ——————|1.9005|1.10.8| 0.95 
[Leiplig Ell— —————2.260|2.03.1| 1.17 
& * >» | Re R Sen MI WEEN => I.903[1.09 g 
Noremberg Foot — —— —— —|r.006[1.00.1 0.94 
[Noremberg Ell —— —[2.227[2.03.3 
Bavaria FOOt — — :954/0.11.4 


I.0O0.6 0.33 


0.09.0] 0.99 
3:0 O04 Z-OO0.O 
Names 


RECREATIONS. 


| 


Te 1 
liſh glifh Poor Pond 
þ Foot die divided |Aver- 
Nemes of Places, = (id (ee ger 
| 1000 |roth ed into 
equal \parts of loo 
es o Inch. 'parts. 
| 
Their Foot is one Third of the Vare/1.001jt-00.0 | 
Lisbon Vare ———— — PEW: © .750 2.09.0| 1.06 
[Gibraltar Vare ———/2,7602-09.1| 1.03 
Toledo Foot. _——— - .899/0.10.7] 1.00 
Toledo Vare- _—_ 2.685 Bos | 
FALL 
Roman Foot on che Mynum;rf Colfutius| .96710-11.6] 1.23 
Roman Foot az the Monnms. of Statillius| .972j2 11.7 | 
Roman Paſm for Building, whereof Lt 8 | 
Ten make the Cauna ET 7 ee | 
Bononia Foot — ——- —_ [.02.4] 1.37 
Bononia EL —— ————— 
[Bononia Perch, whereof 500 make! | | 
2 Mile ————— 
Florence Brace or Ell — —- —— [|x.913|1.11.0| 1.23] 
Naples Palm ————— ——— — .$6110.09.6 r.43t 
Naples Brace— ———————|2.1 0.01.2 
Naples Cauna —— -———— ——-(6.88d6.10.5 
Genoa Paliiemo.—————| $3009:6 142 
Mantoua Foot———.———— ————.569|:.06.8 1.43 
Milan Calamus-—————6.5 44(5-06: 5 I.4 
arma Cubit —_—_————_— 660.4 1.43 
Venice Foot - — —L.1621.01.9 If 
| 
Other Places, | | 
Dantzick FO0t—_—_— | .94401.; I-19 
Dantzick Ell-—-— —-—[1.903/1.10. 
Copenhagen Foot-—— ——— —| .965,0.11.6| 0,94 
Prague ix Bohemia Foot—-——-—[1.926|1.00.3] 1.06 
Riga Foot — - _—_ -11.831|1.09, 
hina Cubit —-——————— —{.016|1.00.2 | 
Turin Foot———————1.062|L.00.7 | 
[Cairo Cubit — ——.241,09.9/ 1.62] 
{Perſian Araſh ————- —_— 3.29713.02.3| | 
gw _ Conftantimoyle, _ 2.206/2.02.4 _ 
The Greek Foot——-——— ——|.007|1.00.1 | 
The Univerſal Meaſure—— ———13.267|3.03- .2 | 
4 Pendulum of the juſt length whereof wil will Vibrate Fa o| 
- _times in one Minute of Ti ime. 


—— 


CHAP. 


STAY FECAL 


CHAEF at 
Experiments STATICATL. 


, Epgard being had to what hath been before delivered ahout the 
R Billance ; and alſo concerning the Werghts and Meaſures of Eng. 


land, and thoſe of the Romans Ancient and Modern ; ag alſo the 
Proportions of the Weizhts of Metals and Waters ;* ſeveral Experiment; 
may be deduced ; ſome whereof follow. 


PROBL. I. 


If a Sphere of Tin of one Inch Diameter, do Weigh 0.17753 1 
' Troy Weight (or 0.146285 /. of Averdupois Weigh ) 
| as it hath been found fo to do, by Dr. Wybares cxa&t 
' Experiment ; What ſhall a Sphere of Tin weigh, whiſe 


: Diameter 3s 7 Inches. 


A 

| bait (and other Regular Bodies) are in Proportion one to ano- 
FI ther , as are the Cabes of their Diameters 3 V Vherefore, Cube the 
Diameter | aun 7, it makes 343, which multiplyed by 0.1775; 
the Product will be 60.89279 for the VVeight of the Sphere of Tin, 
whoſe Diameter is 7 Inches. | 
: Or, If the VVeight of the Bullet were required in Averdypois 
VVeight, then multiply 0.246285 ( the proportional Number for 4- 
werdupois VVeight) by 343 (the Cube of: 7, the Diameter,): the Pro- 
duQ will be 50.175755 1. Averdupois, So that a Sphere of Tin of 7 
Inches Diameter will weigh . | 
: i6. Oz. P.wi. Gr.,.. * 


| Troy G60. 10, 14. 16, +6 
Of Cvveigh ; i6, 0z. Dr, 1 
Averaupors 5. ®. 28. 4 


PROBL. 1L 


If a Sphere of Tin do Weigh 60.89279 Pound, or 1022.6 
; Grains Troy, what ſball the Diameter of that Sphere be * 


"JF HE 'VVeight of a Sphere of Tin, whoſe Diameter is. one Inch, 
| was found to weigh 1022.6 Grains (as in Chap. VII.) which 1s 
0.17753 Parts of a Pound Troy. Wherefore, divide 60.89279 It- by 
0.17753 th. and the Quotient will be 343, whoſe Cube Root is 7, for 
the Diameter of a Sphereof Tin, which weigheth mas) 


RECREATIONS. 


PROBL IL 


Having the Weight and Diameter of a Sphere of one ſort of 
Metal given, to find the Length of the Diameter of a Sphere 
of the ſame Weight, of any other Metal ; and alſo the 
Weight of a Sphere of the other Metal, whoſe Diameter ſhall 
be equal to the given Spheres, Diameter. 


Here is 2 Sphere of Tin, whoſe Diameter is 7 Inches, and it 
weigheth 60.89279 tb. Troy; what muſt the Diameter of a Sphere 


of Silver be that ſhall have the ſame VYeight. 


i \ 
I. For the Diamcter of the Silver Sphere, equal in Weight to the given 
Sphere. p.1 


4 2170 (the Proportional Number for Silver, ) 

I; to 343 (the Cube of 7, the Diameter of the Sphere give) 
$7 i$ 1554 (the Proportional Number for Tin) 

7s the Cube of the Diameter of the Silver Sphere ; 


W herefore, 


Multiply 1554, by 343, the Produdt will be 5320223 which divi- 


ded by 2170, gives in the Quoritent 245.171 3 whole Cube Root is 
6.228 [nches, and ſo much muſt the Diameter of a Silver Sphere be, that 


will Weigh 60.89279 Pounds Troy. . 


Il. For the Weight of the Silver Sphere , equal in Diameter to the 
Sphere given. 


4 1554 (the Preportional:Number for Tin), i <. 
[s to 2170 (the Proportional Number for Silver) 

_ Gs the Weight of the Sphere of Tin 60.89279. 
To the VVeight of the Sphere of Silver, 85.03054- 

Multiply the given. V Veight in. Tin 60.89279, by 2170, the Pro- 
dult will be x32137.3543, which divided by 1554, the Quotient will 
be 85.03054, for the VVeight of a Sphere of Silver, whoſe Diameter 
iS7 Inches. x | 


PROBL IV. 


| Being an Experiment of a Marble Bullet VV eighed in the 
Air, and in the VVater, by Dr. Wybard in Goldſmuths- 


Hall, and Mr. Jackſon the Sea Maſter there. 


[*-, took a Marble Bullet, whoſe Diameter taken by a very fine 
pair of Calopers, they found to be 4.95 - Inches 3 and fo found 


the Solid Content to be 63.5 Inches, which Bullet V Veighed in = | 
F-) IC, 


A 
4 


$T AT FECL 


Air,they found to Weigh 89.10 Ounces 7roy : And afterwards wei 
in No Whke, they foundit to Weigh 55.75 Ounces, the Dire 
33-35 Ounces. - 

Now, one Ounce Troy of V Vater is equal to 1.8949 Inches 77gz 
wherefore, divide, 63.5 the ſolid Content in Inches, by 1.8949, the 
VVater equal to one Solid Inch, and the Quotient will bs 33-51 equal 
to the Solidity. 

In like manner, if aq irregular Figure, or Statue of the like matter 
ſhould Y Veigh in the Air of Averdupois VVeight 231 . And when 
VVeighed in the V Vater, the Water ——— weighed 66 t, 
Now (by what hath been faid before) one Pound Averdupois of Va. 


ter is equal to 27.609 Inches. VVherefore, divide 66.00000 i6, by -. 
27.609, the Quotient will be 2.390. 


I 


RECREATTITONS 


Hm is it, that a Men fitting in a Chair, his Back to the batk. of the Chair, 


and his L:9s by the fore frame of the Chair upon the Ground, cannit riſe off 


the Chair except he bend his Body forward, of put his Legs backwards. 


N the Poſture of Sirting, our Loy are ſuppoſed "7 
to make a Right Angle with our Thighs, and they A @ 
with our Backs : As in the Figure. | ET. 
Wherein, Let A B repreſent the Back; BC the F3 >» 
Thighs ; and C D the Legs. It is now evident, bi 
That a Man cannot riſe from this Poſture, unleſs, 

either the Back A B, do firſt incline untoF, ro make fo” 

an acute Angle with the Thighs. BC; or elſe that BT Ac 
theLegs CD, do encline towards E, which may al- Fi 

ſo make an' acute Angle with the Thighs BC : Or, A 7 
' aſtly, unleſs both of them do decline ro the Points 5 
| Gand H, where they may be included in the ſame F' 
Perpendicular. 7 f 

For the reſolution of which, Philoſophers give HH D 
theſe two Reaſons : | 

1. A Right Angle (ſay they) is a kind of Equality, and thar being 
_ the caule of Reſt, muft needs be an impediment to the motion 

ing. 6. tor - 

2- Becauſe, when cither of the Parts are | brought into an acute Ans 
gle, the Head being removed over the Feet, or they under. the Head,, in 
ſuch a Poſture the whole Man js: much nearer dilpoſes to the-form of 
ſtanding, whercin all theſe Parts are jn one ſtreight Perpendicular Line, 
then he is by che other of Right Angles, in: which Back and Legs ave 


two Parallels; or that of -rurning, thele Right Angles into Obtule, which 


would not make an erc&t Poſture; but declining rather. - + 
Theſe are the Philoſophical Reaſons ; the Geometrical- may be theſe, 
B C to be-a Leaver, towards the middle of which is the place 
of the Fulcimenr, Prop or Center, AB as the Weight, and CD, the Pow- 
| Now the Body : being ſituate in chis Reqangu'at Form, ' the Wei 
AB muft needs be augmented O96 pin to: -i58 diſtance _ 
Center, which is abour the middle of the Thighs; whereas, if we ſuppoſe 
either the Weight to be inclined unto F, or the Power CD to E, or both 
of tacm ro G and H, then there is nothing ro be lifted up but the bare 
Weight it (elf, which in this ſituation is not at all increaſed with any 
Addition by diſtance, 


How 


ne 
2 


f 


STHYTELCAL 


How upon a Plain Superficies, a Right Line being d: 2 . 
to draw another Line, which ſhall incline more tow:-1: 
that Right Line, yet never concur or meet with jt jn ary 
part. | 


"T" His ſeems to be againſt the Definition of Parallels ; but you are 
'to note the Line to be thus drawn, will not be a Areight, but 
2 Conoyd or mixt Line. | | 
Let there be drawn a Right Line at pleaſure, as A B, and another 
Parallel to it at any diſtance, as CD, at one cnd of the Line A B, a 
at A, Eret a dicular at pleaſure, as AE, and draw it down tq 
C ; then divide the Line A B, into what Number of Parts yqu pleaſe, 
equal or unequal, as at the Points a, b, c, d, e,f, g, &c.” Then take 
in your Compaſſes the diſtance AC, and ſer it upon the reſpedtive 
Lines that are drawn from C, as from, a, to h, from b toi, fram ctq 
k, fromd tol, frome to m, from f to n, and from g too. Laſtly 
draw Lines (or rather one continued Line with an even Hand, 
rhe Points h, i, k, 1, m, n, and 0, and you will find thar ic ſtill w- 
clines nearer and nearer to the Line A B, but will never concur f 
meet with it. PI 


Aſtronomical 
RECREATIONS. 


C HA P.Þ 
A Brief View of the Principles of ASTRONOMY. 


STRONOMY was Anciently called ASTROLOGY; 
But in after times, this Synonomy ceaſed '; the former tend- 
ing only to Divine and Prognoſticate of future Events, from 

, the Sight and AſpetFs of the Plenets and Stars. But the La- | 

ter (Fiz. ASTRONOMY) of whictrI ſhall only Treat ; is a Sci- + | a 

exce which teacheth the Lews and Rules, whereby the 'M-tions of the 

Sers and Planets are Regulated and Determined. As to the Originalof 

this Science, it cannot be referred to a better Patron» then Adniration : 

And ſo ſays Gaſſendus ; Originem ipfi fecit Admiratio :* For the Ancients 

admiringche Splendor, Variety, Multitude and Magnitude of the Stars, 

together with "their Conftert and Regular Motions; Transferred their 

Admiration into Osſervation, and that (in Proceſs of time) into Tables, 

for the Information of Poſterity. x: 


GHAP-TFE 


Of the WorxLD, andof ſuch Places as in General it 
confifteth of. Tk 


Tere is nothing wherein the wonderful Power and Glory of God 
is more viſibly expreſſed, than in the admirable Frame of this 
great Univerſe of Heaven and Earth. , And the Reaſons why moſt . 
Men are no more affefted with it, are; Firſt, the Commonneſs of the 
things. Secondly, the ignorance of the Order and Cauſes thereof ; 
whereas they that know any thing hereof , cannor but admirt' the 
Works of God herein; as we may ſee by the Propher David; who fo 
often ſpeaks hereof in the "Pſa/ms. FT ſhall therefore as briefly and 
painly as I can ſhew you ſome part _ theſe Wonders, and then 1 ws 


*%. 
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"That 15, a Sphere or Globe, is a ſolid Body, containing one Super ficies3 


_ the Superhicies are equal, 


ASTRONOMICAL 


ſhew you how theſe things are found out,” and proved to be ſo, thy 
you may act take them for vain Fancies, but in ſome meaſure ſee them 
to be Truths. | 


Firſt, you muſt know that in this viſible VVorld there are the 

Eminent parts which deſerve a particular conſideration. 
1. The Globe of the Earth. 

The Globe of the Moos. 

The Globe of Mercary. 

The Globe of Venus. 

The Globe of the Sum. 

The Globe of Mr-. 

The Globe of Jupzter. 

The Globe of Satury. : 

The Heaven of the fixed Stars. 


Some add. to theſe, 


10. The Criſtalline Heaven. . 
11. The fuſt moving Heaven. 


\Now concerning the Number and Order of theſe ſeveral Spheres, 
Globes or Orbs, there are ſeveral Syſtems 3 Namely, (T.) That of 
Pythazores. (2.) The Platonick and Porphyrian Syſtems. (3.) The 
Egyptian Syſtem. ( 4-) The Copernican. (5.) The Tychonen. 
( s The Hypotheſis of Ricc/olus. Of thele ſeyerat Syſtems, there are 
two which are generally received3 Namely, the Ptolomaick, andite 
Copernican 3 concerning both which I ſhall briefly 1ofiſt, for concerging 
theſe two, there hath been great D-/puxes, and therefore, I ſhall this 
Place re you a brief Account of ſeveral O4j«@:ons mage againſt the 
one, (Viz. the Copernican,) with their Az/wers, and allo Arguments for 
the Confirmation of the ether, (Viz. The Prolomaick.) ——And for 
the better underſtanding of the following Diſcourſes, it will be necel 
ſary to acquaint you with what a material Sphere or Globe is, and 
what Circles, Lines and Pointsare deſcribed thereon, as imagined really 
to be in the Heavens. 


: fig of; 
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GHAT IM: 
Of a Material Sphere or Globe. 


| Heodofixs, an Ancient and Learned Mathematician , who Writ 
| much of rhe Sphericks, thus defineth a Sphere or Globe. Sphr! 
eft [olidum, uns ſuperficie contentum, in cujus medio puncium eſt, 

4 quo cmnes, recte linee ducts ad ſuperficiem ambientem ſunt equales, 


in whoſe middle there is a point, from which all right Lines draw i 


Upon 


RKECREATION'S: : 3 


' Upon the Superficies of this Sphere or Globeare deſcribed ſeveral Cirs 
| des and Points, (which are only imagined inthe Heavens) thereby the 
hetter to inform the Fancyz for by them {in the Celeſtial Ghbe ) 
the ſeveral Conſtellations of the Fixed Stars are limited, andtheir Sci- 
tation denominated : And the ſame Circles deſcribed upon the Terre- 
fria! G/obe, do confine and bound the Zones and Climares. 

Theſe Imaginary Circles are 1n Number Zez# 3 of which Six are 
called Great Circles, and Four or Leſſer Circles ; Thoſe Circles are 
called Great Circles, which being drawn upon the Globe, do divide the 
Superficies thereof into two equal parts; and thoſe are called Leſſer 
Circles, which divide the Superficies of the Globe unequally. 


that 
hem 


eſe 
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CHAP. IV: 
Of the Carcles of the Sphere. 


] ; Very of the forementioned Circles hath a peculiar Name Attribu- 
ted unto it ; and the Names of | 


The Six Great Circles, are theſe. 
t. 7he Horizon, wy The Zodiack. 


2. The M:ridian. < 
' 3. The Equinoctial, ) (6: d7 he Colures. 


Of theſe two Colures, the one is called the Equinoctia! Colare, divi- 
ding the Sphere into two equal parts in the Points of Eft and Weſt , 
and the other is called the Solſticial Colure , dividing the Sphere into 
two equal parts in the Points of North and South + So that theſe two 
Colures croſſing one another at Right. Angles in the Poles of the World, 
d divide the Globe into four equal Quarters. 


The Four Leſſer Circles are, 


1. The 7ropick of Cancer; Or the Northern Tropick. 

2. The Tropick of Capricorn; Or the Southern Tropick. 
3. The Circle Artick ; Or the North-polar Circle. 

4. The Circle Antarick ; Or the-South-polar Circle. 


Beſides theſe Circles, there are upon the Superficies of the Globe , 
other Points and Lines of ſpecial Note and Uſe : As, 
Notth, 
I. The two Poles of the wor, and 
| South, 
2. c The Zenith, ? Or Point in{Over our Heads. 
3. e The Nadir, $ the Heaven. [Under our Feet. 
4. The Poles of the Ecliptique. ; Es 
5. The Ecliptique Line, or Via Solis. And Os 
6. There is another imaginary Line ſuppoſed to paſs from Pole to 
Pole, through the Body of the Glee; and this Line is called, the — 
2 


NE Ye ON CN EE I ECON ICT 
* Fas Py 
i +. FO OS ESGAGE Tb, 4s A p 


X ip vat wt; 1 88Þ<;7, I" SI rt) ot He. nary ON EI AIG CRANE 
» $648 wa af * MY. . #$2t% » : h 


WPOr. 


oP. ODT RES, 


ASTRONOMICAL 
of the World, for that the Motion of the Heavens is wholly upon the 
Poles of the World. | | 

Having thus given you the Names of the ſeveral Circles, Lines ang 
Points, which are in the Heavens imagined, I will give you a brief Ac. 
count of each particular, by which you may eaſily conceive how they 
are drawn upon the Globe. 


CHAM <-Y; 
Of the Uſe and Office of theſe Circles, Points and Lines. 


i. Of che HORIT ON. 


HE Horizon is a great Circle of ths Sphere, dividing the viſible 
. part of the Heavens from the not viſible, that is, the lower 
Hemiſphere from the Higher : As ſuppoſe you were at Sea, or 


' upon a high Hill upon the Land, and looking round about you, you 


| the Nadir (which is the point direftly under your Feet, and m_ 


i nagine that the Skie and Water, or the Skie and the Earth did" meet 
ard touch each other. Now this Line of Separation of the Skie and 
Water, or Exrth, is the viſible Horizon, and is that which is imagined 
to be in the Heavens. 

Unto this Circle, when either the Su», Morm, Stars, or any of the 
Planets do come on the Eaſt-part of the Heavens, they are then faid to 
riſes and when any of them come to this Line on the Weſt-part of 
the Heavens, then the San, or {uch a Star or Planet is (aid to ſet : So 
that the Riſing and Setting of the Su”, Moon and Stars, are limited and 
bounded by this Circle. 


2. Of the MERIDIAN. 


The Ms:ridian is a great Circle of the Sphere, which paſſeth tlirough 
the Zenith and Nadir Points, and alſo thro? both the Poles, and divi- 
deth the Horizon into two equal parts in the Points of North and South, 
which paſſeththrough the Zen:th Point in the Heavens, which 1s di- 
realy over your Head, in what part of the World foever you are, and 
to the Zemirh) and it allo croſſeth or divideth the Horizon in the orth 
and South Point. 

Unto this Circle, when the Sun, Mooy, or any other Stay or Plant 
cometh, it is ſaid to be upon the Meridian, or at the higheſt it can be 
that Day or Night; ſo that when the $uz riſeth towards the Ef 10 
the Morning, it aſcendeth higher aad higher, till it cometh to this 
Circle, and then it is Noon ; after which it deſcendeth lower and 


s lower, ttll it fet in the Evening in the Weſt-part of the £Jorizor. 


3, Of 


3. Of the &QUINO CTIAL. 


The FEquino@id is a great Circle , dividing the Sphere into two 
equal parts, and paſſeth through the Eft and Weſt Points of the Hori- 
20x, and allo through the Meridian in two Points, which are fo far 
Jitant from the Zenith and Nadir Points, as the Poles are diſtant from 
the Horizon : SO that the Axis of the World, which paſſeth from Pole 
to Pole, cutteth this Circle at Right Angles, 

Unto this Circle when the S#» cometh (which is twice every year, 
Namely, about the tenth of March, and the twelfth of September) ic 
makerh the Days and Nights of equal length through the whole 
World ; for that at that time the S#- riſeth due Eft, and ſets due Weſtz 
which at no other times of the year it doth, but riſes and ſets North- 
ward of the Eſt or Weſt Points, fromthe tenth of March to the twelfth 
of September, and Southward of the Eft or Weft, from the twelfth of 
September to the tenth of March again. 


4. Of the LODIACK. 


The Zodiack is a y Circle, dividing the Sphere or Globe intotwo 
equal parts, in the Ef and Weſt Points of the Horizon, and cutteth 
both the Horizon and Equinod7ial at oblique Angles 3 for it cuts the Ho- 
rizon atan Angle equal co the Szns greateſt Meridian Altitude, in any 
Lititude, and the {Kquinc(#:al at an Angle equal to the Suns greateſt 
Declination. This Circle is called by ſome, The Girdle of the World; 
it having imbroidered (as it were) upon it, the Figures of the 12 Cz- 
leftial Signs. But through the middle thereof, there is a Line, which 
is clled the Ecliprick Line, or Vis Solis, for that the Sus in his motion 
never deviates bow this Line (chough the other Planets do more or - 
les.) The Poles-of this Circle are upon the Meridien, fo far diſtance 
from the Poles of the World, as is the Sexs greateſt Declination. 


5. And 6, Of the two COLURES. 


The two Colures are two great Circles, paſſing through the Poles of 
the World, and. there cutting each other ar right Angles : The one of 
theſe Colures cutteth the Echiptich Line in the- Points Y and =, and is 
| Called the Equino@ialCoulure : The other cutteth tha Ecliptick in the 

Points & and w, and is called the So/ſticial Colure. | 

When the Su is in that Sign or Point of the 5b" which meet- 
«&h with the EquinoctialColure, which is in the firſt ſcruples of y or =, 
then are the Days and Nights equal :. But when the Sw cometh to 
thoſe Points of the Ecliptick, which are cut by the 80/ſticial Colare, 
which are in the beginning of S and w 3 then the Sex being in S, it 
maketh the longeſtday to all the Northern,and the ſhorteſt day ro all che 
Southern Inhabitants of the World : And being in Capricory, it maketh - 
the ſhorteſt day to the Northern; and the longeſt to the Southern In- 


1. Of 
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7. Of the two TROPICKS. 


The Tr-picks of Cancer and Capricorn, are two Circles drawn upon 
the Superticies of the Glove, parallel or equidiitant from the Aquince- 
1ja!. 01 the North and South-fide thereof at 23 0, "aps 31 Minutes 
i;Fance therefrom s the one is called the Northern Tropick, the other 
the S,uth-rn, And between theſe two Tropicks, is ſeated that part of 
the World which is called the two Torrid Zozes. | 


8 44g. Of the ARTICK aud ANT-ARTICK Cites, 


Theſe arc two ſinall Circles drawn about the Poles of the World, and 
parallel to the EquinoTial and Tropicks : And the Circle Artick is ſo far 
diſtant from the North Pole, as the Tropick of Cancer is from the Equi- 
noctial : And the Artartich is at the ſame diſtance from the South Pol 
Viz. 23 Degrees, 3o Minutes, and in theſe rwo Czrcles and ſeated the 
two Poles of the Ecliptick: And between them and either Pole, arethe 
two Frig'd Zones; the two Zemperate Zones, lying between theſetwo 
Circles, and the Tropicks of Cancer and Capricorn. 


CHAP YL 
Of the SysTe wm of the WORLD. 


1. Of the Pro/omaick Syſtem. 


APrimums OC y 


HIS Syſtem ſuppoſeth the Earth to be in the Center of the Uni- 
niverſe; above it the Elementary Region; next above that the 


con, then Mercury ; next above him Venus, the Sun as Chict Mode- 
| rator 
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rator of all the reſt, in the midſt of the Planers, environed not only 
by the three foregoing, called Inferior ; but likewiſe by Mars, Jupi- 
ter and Saturn, called” the Superior Planets ; above Satury is the Sphere 

of the fixed Stars ; by ſome called the Firmament. | 
This was the the firſt Pythagorean Syſtem, and was embraced by Ar- 
 chimides, the Chaldeans, Ariſtotle, Cicero, Livy, Ptolomy, Alphonſus, Pur- 
bw ; and the greateſt part of Aſtronomers, until the time of Magi- 
a6 and Clarins, | 


2. Of the Copernican Syſtem: 


HIS Sy/temr giveth to the Earth, not only a Dixrnal Motion about 

its Ax:s, but alſo an Annual Motion about the Sum, as the Cen- 

ter of the Vziwerſe : This Syſtem, about two Ages ince was reſuſci- 

tated (but imperfeQly) by Cardinal Ca/«wus , until Copernicus came 

and gave it a perfe& conſummation, followed by the greateſt Wits of 
thi and the foregoing Ayes. 

In this Syſfems we may perceive the Su placed in the Center of the 
Werid , next above him Mercury. finiſhing his Courſe about 8o Days : 
Thea Vers, making her Revolution in Nize Months: Above her the Ezreh, 
with the Elementary Sphere, in the Annudl Orb, which it runs through 
In 365 days and a half, by a Motion from Weſt to Eft ; that is, in the 
lame Circle wherein the other Syſtem places the Su»; beſides which 
Annnal Motion, Copernicus Aſſigns to the Earth a diurnal! Revolution, 
I which it turns j onhe its own Center in the ſpace of 24 Hours from 
Wt to Exſt: The Moon by 'a Menſtrual Revolution being carried 
about the Earth as in an Epicicle: Mars running about the Sur , (as 
the Center of the Univerſe, ) in two years time 3 Jopiny about him 
in Twelve years ; and Saturn in Thirty: The Sphere of the fixed Stars, 


being diſtant by ſo vaſt an Interval. from the Sphere of Serwr», that 
the Annu Orb in which the Earth moves, appears in reſpe@ to it, no 
other then a point, | 


CHAP. 
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CHA-F.: VIE 


[he Prolomcan Syſtem ſtrongly Argued for and Maintained 
and many of the Copernican Arguments Anſwered by Mx, 


Henry Phillippes. 
r. Of the Eax rn, 


T His one would think ſhouid be perfealy known of us, ſince it 
is our natural Habitation wherein God hath placed vs ; but 
yet ſuch is our ignorance hereof, that not only among the com- 
mon ſort, but there hath been much to do among the Learned, to prove 
that this great Body of the Earth and Water 'is exactly round like a 
Globe. And it hath been counted a very Fable, . that there ſhould be 
any Antipodes or people dwelling in any part of the Earth direQly un- 
der us, [odkng ſuch would be ready to drop down from the Earth 
into the Heavens. But that the Earth is round, may appear by the 
round ſhadow of the Earth upon the V.oon, when ſhe 1s Eclipſed; and 
likewiſe by the difference of time, wherein Eclipſes are ſeen in ſeveral 
places. But the moſt convincing Argument to prove both the round- 
neſs and habitableneſs of all parts of the Earth, whether we account 
them above, or under, 1s the daily Experience of our Seamen, who 
have and do daily Sail about it, ſpecially from the Eaſt to the Welt. 
And though the Earth cannot be ſurrounded by the North and South 
Poles, in regard of the Cold and Ice, yer by the agreement which is 
found between the diſtance and the Latitude of places lying Notth 
and South, it is evident that the Earth is neither Flat, nor Square, nor 
Oval (as ſome have imagined) but perfectly round. Col 

The ſecond thing worthy conſideration herein, is the Compaſs of 
the Earth. And herein there is much difference between Ancient abd 
Modern Writers, which ariſeth partly from the difference of thei 
Meaſures, unknown to each other. The beſt Account hereof Iſuppok 
is given by Mr N-rwood, who for this purpoſe 4»zo 1635. meaſured 
the diſtance. between York and Loxdon, and fo exafly taking the Ia 
titudes of thoſe two places, found that one Degree in the Compals of 
th: Earth did contain 367200 of our Engliſh Feet ; fo that the whole 
Compaſs of the Earth being 360 Degrees, will be 132192000 Feet, 
which reduced into Miles, according to the Statute, each Mile con" 
taining 5280 Feet, it yields 25036 Miles. By this you may ſee this 
Globe of Earth and Water, though it ſeem ſo great to fome, that it 
cannot be meaſured, or incompaſled, yet is but a ſmall thing, cotif- 
dered by the Rules of Art; inſomuch, that a Ship failing one hundre 
Miles every day (which it may well do) it will ſurround this Globe 
in 256 days ; which 1s leſs than three Quarters of a Year. 


Thirdly, 
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Thirdly, It may be enquired, whether the Earth be- the Center of 
the Univerſe or not 3 and whether it ſtands ſtill; or hath any Mo- 
jon f 
"For anſwer hereunto, I ſay, it hath been the moſt received, andin 
ny Judgment the beſt grounded Opinion, That this Globe of Earth is 
che Center of the-Univerſe, being without any Motion, and that the 
Sun, Moon and Stars are moved round about it : Yet it was the Opi- 
nion of Pythagoras and Ariſtarihws (very Ancient Philoſophers) thar 
the Sun is the Center of the Univerſe, and that this Globe of the Earth 
i« turned round about the Sun, together with the Moon, and the reſt 
of the Starsand Planets. This Theory was left off by Pro/omy, whom 
moſt of our following Aſtronomers have followed until Copernicas , 
| who revived the foreſaid Hypotheſis, and ſince that he hath had many 
followers. And though this may ſeem to be a very ſtrange Conceit , 
yet they bring very probable Arguments (in point of Art) to confirm 
it, In anſwer to which, I ſhall propound theſe Six Conliderations. 
| Fir, That this Opinion is at the beſt Fortified, bur with probable 
| Arguments ; whereas for the ſtanding ſtill of the Earth we have dai- 
ly a ſenſible, if not a real Experience. And though our Senſes may be 
deceived herein ; yet it will be hard to prove that they are deceived. 
Secondly, Though this Pheory, in ſome Reſpects, doth yield much 
| Harmony 1n the places and motions of the ſeven Planets, giving a good 
Account of their dire& and retrograde Motions, witheut any Epicicles ; 
yet it fails much in the fixed Stars ; ſuppoſing them tobe 6 far diſtant 
from the Center of the Univerſe, as is beyond CY For it 
iscertain by the moſt accurate Obſervations of Tycho Brahe, and his 
Succeſſor Longomontanm, that there is not the leaſt obſervable diffe- 
rence in the Latirude of places obſerved by the fixed Stars, at any orie 
time of the year more than other ; no.not to the quantity of half a Mi- 
nute- And therefore if- this Theory be allowed, it mult be Granted, 
that there is ſuch a diſtance between the fixed Stars, and the Center of 
the World, that not only the Globe of the Earth, but that yaſt diſtance 
of the Sun from the Earth (which is the ſemidiamefer of the Suns 
Annual motion) muſt in reſpe& thereof be but a little'Point, not cau- 
ng half a Minutes Parallax, or differenceof appearance. Now if ſuch 
2 diftance be allowed as is requiſite for'this: purpoſe, obſerve how ic 
wil exceed all proportion. + For whereas Stern, the fartheſt of the 
Planets, by theiconſent of all Aſtronomers, is diſtant. from the Earth 
but about 12000 ſemidiameters of the Earth, the fixed Stars according 
to this Account muſt be diſtant 7904818 ſemidiameters : So that the 
place between Sarerr and the Stars is 7892818 ſemidiameters, which 
8653 times more than Satary is diftant from the Center. Thus you 
kethere is no proportion between this vaſt diſtance of the Stars above 
Satury, and the Placiets under him.' Beſides, all this vaſt diſtance is 3 
but Waſte and/Uſeleſs, there being noSrars, nor any viſible Furniture + 
therein, and God and Nature makes nothing in vain. : S 
'Apain, /if according to this foreſaid diſtance-you Calculate the quan- 
tity of the fixed Stars by their viſible Diameters, a Star of the firſt Mag- 
nitude will be greater than the Sun ir ſelf x690714z3'times; and their 
true ſemidiameter, or half the breadth of ſuch a 'Star., will be more 
than $ times the' diſtance which is tens: the Sun and the Earth. 


But 
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ASTRONOMIECSL 
Bur theſe things are ſo unlikely, that it makes as much apainh 11; 
Hypotheſis, ke other probabilities plead for it. Sul this 

Thirdly, The Followers of this Opinion hold, that the Earth hath a 
daily motion, whereby it is turned round about uppn its own Axis 
every day. And for this motion they bring a very plauſible Argumen:: 
for by this (ſay they) the incredible {wiftneſs of the Heavens and Stars 
is very well ſalved. For if according to Zzcho, you allow the fixed 
Stars to be but 14000 ſemidiameters diſtant from the Earth wherezs 
Prolomy accounts them 20000, yet the Stars near the Equator mu 
move every Minute of an Hour 240000 Miles to perform its daily mo- 
tion round about the Earth. This motion they count too ſwift for 
any natural body to perform z and therefore think it more likely that 
the Earth ſhould turn about once eyery day, and thereby cauſe thei. 
ſing and ſerting of the Sun and Stars. 

This conjefture is ſo probable, that many who are againſt the An. 
nual motion of the Sun, yet yield to this daily motion : But yet 
conceive that the- Earth is not ſubje& to this motion neither : For if 
the Earth ſhould according to this Opinion move every day round 
upon its own Axis, then we which live upon the Surface of the Earth 
muſt be moved with the Earth above 1000 Miles every Hour. Which 
motion, though it be very ſlow in reſpef of the foreſaid ſwiftneſs of 
the Stars, yet conſidered by it ſelf, and compared with the motionof 


: thiags here below, it is exceeding ſwift, far ſurpaſſing the Flight of the 


ſwiftelt Bird, or the Bullet from the Cannons mouth. And therefore 
ſurely if any ſuch motion were, we ſhould be more ſenſible of it, than 
we are. | 

. But Grant that this motion ſhould be performed by the Earth, and 
we not ſenſible of it, in regard of conſtant uſe unto it; as men thit 
are uſed to the Sea are not troubled ſo much with the motion of the 
Ship as others are : Yet judge whether it be not more likely that the 
Heavens, Sun, Moon and Stars, being all Light and pure Bodies, ſhould 
perform the foreſaid ſwift motion — to us.almoſt incredible ) 
than that the Earth (a dull and heavy Body ) ſhould perform this {- 
ter motion. As we ſee by experience, that a Horſe being a Creature 
of a nimble fiery temper, us better able to run 20 or 3o Miles mn- onc 
Hour, than a Snail which is a dull ſluggiſh Creatureto creep ane Poles 
Length, which & ſcarce omen hound part thereof, ' - -; {; 

Conſider alſo, that this ſwift motion in the Heavens its ao more to 
be wondred at, than the vaſtnefs of their Circumference ; :and itjs but 
reaſonable to think, that Gad who hath made them; of {© great'Gan 
paſs, hath likewiſe fitted thera for ſo ſwift a motion,” Aud the Truth 
is, ſwiftneſs of motion depends neither upon the Greatneſs or:ywal 
neſs of the Creature, but upon the appointment of, che Creator. Thus 
we ſee by experience, the little Hare exceeds for ſwaftneſs- both the 


| Sheep, a Midling, and. the-Oxe a Creature of the largeſt {ze 7 40d 
yet 1s out-ſtripped by the Dog and Horſe, Creatures likewiſe of-jh6 


middle and larger ſize. - $9'that it is neither the ſwaller Compals of. 
the Earth, nor the larger Compaſs of the Heavens, which ,cart;elther 
prove or diſprove the daily motion of either. ; But herein the woadertul 
Power of God isthe more magnified in making the Heaveas; not only 
by their vaſtneſs to incompaſs the Earth, but alſp by theis ſwifioes 
daily to ſurround the ſame. Fourthly, 


RECREATIQ@ONS 


Fourthly, Though this Theory in ſome things may be more plainly 
demonſtrared by Geometry than the Theory of Prolomy , being freed 
from thoſe Epicicles; yet this may alſo be performed by the Hypothe- 
ls of 7ycho; and the places and Aſpects of the Planets may be as truly 
and readily Calculated thereby, as by this. Experience we had heregf 
in that great Eclipſe of the Sun the 29 of March 1652, about which 
moſt of our Writers following new Tables, according to this Hypo- 
theſis, were greatly miſtaken in the time of the Ecliple, reckoning it 
half an hour top ſoon: Whereas [ calculating it by the Tables of Tycho, 
and Lonpomontaxm, it tell out very exattly, &nd you ſhall find, thar 
in all che Eclipſes obſerved by Tycho and Longomontanss, their Tables 
never failed them ſo much. And for the motions of the Sun and 
Moon, there are none like them : So that you ſee there is no neceſſity 
of following this ſtrange Hypotheſis. | 

Fifthly, This Opinion 1s againſt the conftant Tenor and ordinary 
Phraſe of the Holy Scriptures, which ought to be had in ſpecial Re- 
verence ; and from which we ought to be very caretul how we vary 
18 any thing, pretending the Scripture ſpeaks herein, according to the 
ſenſe and apprehenſion of common people, eſpecially when the thing 

Icaded for is ſo unlikely and unneceſſary. 0} 

Laſtly, This Opinion 1s of dangerous conſequence, the followers 
thereof being ſubjef to fall into many vain curioſities, and Fruitleſs 
Errors: As that the Moon, and the reſt of the Planets and Stars, may 
be each of them habitable places, as well as the Earth ; and ſome have 
Written largely ro prove, that there is a World in the Moon, and chat 
our Earth gives light unto them, as the Moon doth unto us ; and ſo 
Account the Earth to be as one and the ſame kind with the Stars and 
Planets 3 whereas it is plain in Gey. 1. that God made the Earth on the 
third day of the Creation, and furniſhed it with all forts of Herbs and 
Trees ; but the Sun, Moon, and Stars were not made until the fourth 
day : Which is enough to prove them Creatures of a different kind 
and nature; and we cannot find the left hint that God made the 
Moon, cc. for an- habitable place, or the Earth to give Light to the 
Heavens ; but Yer. 14, 15. it is plainly exprefled, that God ſaid, Ler 
there be Light in the Firmament of Heaven, to ſeparate the Day from 
the Night. And let them be = Lights in the Firmament of Fleaven , 
to give Light upon the Earth ;, and it was ſo, There is not a ſyllable 
of the Earths mutual and reciprocal Light. 

To conclude this. particular, moſt of you I _—_— are ready enough 
to think, that theſe Men err very much in making the Heavenly Bo- 


dies to be Earthly Habitations ; yet giye me leave to tell you, that 
there is a more common and dangerous Errour, which we bad all need 


to take heed of ; and that is, that we do not account this Earthly 
Dunghil to be our Heavenly Habitation, by laying out all our Care 
and Pains upon it : But whilſt we live upon the Earth, let our Conver- 
ations be in Heaven, from whence we look for a Saviour, the Lord 
Jeſus Chriſt. And now leaving the Earth, it is time to aſcend to the 
other Orbs, Viz. That of the Moon, Mercury, Venus, the Sun, Mars, 
Jwiter, Saturn, the fixed Stars, the Chriitsline, and firſt moving Hea- 
vens. 
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2. Of the Moon. 


It is time for me now to leave the Earth at reſt in the Center, anq 
to ſpeak of the Heavenly Bodics and their Motions. And the Moon in 
the firſt place preſents her ſelf, being by the conſent of all Aſtrono. 
mers placcd next the Earth. = | 

Firſt, ſor the Form or faſhien of the Moon, it is round every way 
like a Globe. And this may be proved by the ſucceſſive and Propor. 
tional Light which it receives from the Sun 3 for if it were round and 
flar like a Trencher ; then the Light of the Sun coming to the flat ſide 
would preſently ſpread all over it , as it doth upon' the flat ſide 
of an Houſe or upright Wall. 

Secondly, As tor the matter of the Moon, or what ſubſtance it is 
made of, Thoſe that hold the motion of the Earth, they think the 
Moon to be very little different from the Earth, having Sea and Land, 
Mountains and Valleys :- And this they gather from the ſpots which 
are ſeen in the Moon, accounting thoſe darker places to be Sea, and 
the brighter places to be Land. ButT conceive the Moon tobe of ſome 


like ſubſtance with the Clouds : For if you look upon the Moon in the - 


day time, you ſhall ſee many times in a fair day, when the Cloudsare 
High and White, that the Moon and they are all of one Colour, A- 
gain look upon the Clouds in ſuch an Evening about Sun-ſetting, and 
you ſhall perceive the Clouds to refleCt the Light of the Sun, and to 
ſhine as the Moon doth : And this Light thus refle&ted from the Clouds 
and the Vapours of theſe lower Regions, is the Caule of the Twilight, 
which continueth til! rhe Sun is 18 Deg. under the Horizoy, and then 
the ſhadow of the Earth falling upon the Clouds, doth take away their 


ſhining, juſt as the Moon loſeth her a> 21 in her Eclipſe, which pro- 


cecds from the ſame Cauſe. Add ro this the many Reſemblances of 
many Suns and Moons, which are divers times ſeen in the Air, which 
are nothing elſe but Clouds fitly formed and placed to RefleCt the Light 
of the Sun unto us. All this may ſhew, that the Moons ſubſtance doth 
in ſome ſort reſemble that of the Clouds. And as for the duration of 
the Moon, longer than the Clouds, this it hath by Gods appointment , 
who alſo cauſed that Cloud to Guide the 1/raclites 40 years in the Wil 
derneſs, which was a Pillar of Cloud by Day, and a Pillar of Fire by 
Night. 

: Thirdly, It is a common queſtion, whether the Moon have any 
Light of her own 2 or whether ſhe receive all her Light from the Sun # 
' Foranſwer hereunto, conſider that there are feveral ſorts of Lights3 
Firſt there are ſcme things that have not only Light in themſelves but 
give Light to other things, as the Fire and the Sun. Secondly, there 


are {ome things that have no great Light in themſelves, Ps they ſhine 


in the Dark; 'as Glow-worms, Rotten-wood, and Fiſh-Skins. Third 
1y, there are ſome things which may be ſaid to have Light, but this 
Light appears beft in a greater Light ; as white things, poliſhed Me- 
tals, Glaſſes and the Clouds. And ſuch a Light I conceive the Moon 
hath of her own, whereby ſhe is fitted to Refle@ the Light of the Sun 
to our Sight. Yet I do not think, as ſome have ſuppoſed, that the 


Moon is ſo perfet a mirror as that the ſpots which we ce = 
| - 
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Moon are nothing elſe but the Image of our Earch and Sea which we 
ſe thereinz as when we look upon a. Glaſs we behold our own Image 
therein : Much leſs do I believe what ſome have ſaid, that things done, 
or a Writing ſet before the ſhining Moon, may be ſeen and read in 
the Moon at.an other place of th: World, very far diſtant fromit ; 
2s by the RefleQion of Glaſſes it may be performed for a ſinall di- 
ſtance. | _ 
Fourthly, If you demand what may be the Reaſon of thoſe ſpots 
which are ſeen in the Moon? I anſwer, they proceed from the rough- 
ne and inequality of the Moons Body. For though the Moon hath 


not Hills and Dales , Mountains and Valleys; yet as you ſee the 


Clouds are many of them ragged things, and not ſmooth and plain, 
ſoit may very well be in the Moon, though in regard of her 1] 1900s 
they are not ſo diſcernable. And this ſuppoſition will very well agree 
with all the Obſervations of theſe ſpots, both in the New and Full 
Moon. For firſt, in the New Moon, by Reaſon of this inequality of 
the Moons body, ſome little ſpots of Light will appear before the main 
body of Light, on the tops of theſe rough places, and then again to- 
wards the Full Moon, this inequality will cauſe much difference in the 
Light of the Moon: Jaſt as you fee when the Sun ſhines full upon a 
Glaſs Window, though the Window be in a manner flat, yet if the 
panes of Glaſs lie never ſo little flantiong, it will cauſe a Aifacce in 
the Reflection, and one place will ſeem darker than another, 

Fifthly, As for the quantity of the Moons body , and her diſtance 
from the Earth: How theſe things come to be known, I ſhall ſhew 
hereafter : In the mean time, it ſhall ſuffice to tell you, that accord- 
ing to Ty: bo, the Moon is diſtant from the Earth 56 ſemidiameters of 
the Earth, which reduced into Engliſh Miles, is 223048 Miles: And 
though the Moon appears fo little to us in regard of this diſtance, yet 
the true Diameter or Breadth of the Moon is 2060. Miles, and the 
Compaſs of it 6474 Miles ; ſo that the Breadth and Compaſs of the 
Moon is a little more than the one quarter of the Breadth and Com- 
paſsof the Earth z and if you regard their ſolid Proportions, the Earth 
Is » times bigger than the Moon. , 

ly, The Moon hath a four-fold motion : The firſt is its daily 
motion, wherewith it encompaſſeth the Earth in 24 Hours 48 Mi- 
nutes. The ſecond is her motion in the Zodiack, whereia ſhe is the 
[wifteſt of all the Planets, running through all the Twelve Signs fo 27 
Days, 7 Hours, 43 Minutes. Thirdly, ſhe hath her motions from the 
Sun, whereby is cauſed the diverſity of her appearance ; this motion 
is finiſhed in 29 Days, 12 Hours, 44 Minutes, Fourthly, ſhe hath 
a motion of Latitude from the”Ecliptick Line, or way of the Sun, 
which is the Reaſon that there are not Eclipſes every New Moon and 
Full Moon 3 and this motion is finiſhed in x8 Years, 7 Months, and 
12 Days. Many good Uſes might be made of theſe motions 3 but of 
theſe I have, "y ſhall ſpeak more in its time: | 


z. Of 
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3. Of Nercury and Venus. ' 


2 1 put theſe two Planets both together, for though they have ſome 
difference in their motions, yet in ſome reſpeCt they are both alike: 
Theſe as rwo diligent Pages, continually wait upon the Sun their Lorg 
being never far diltant from him. | 
' As for theirorder inthe Heavens, Ptolomy placeth Mercury next above 
the Moon, and YVerus next above him, both under the Sun. Bur here- 
in Tycho in ſem ſort agrees with Copernicus, and the latet Aﬀtronomets 
{all conſent therein, making the Sun the Center of the Planets, and {d 
they place Mercurynext the Sun, and Vers a little further off the Sun; 
ſuppoſing them to turn round about the Sun, as it were in two little 
[Circles ; ſo that either of theſe Planets, are ſometimes above, and 
Jometimes under the Sun - And ſometimes Venus may be nearer to the 
'Earth than Mercury. 

: Hereby alſo you may perceive the cauſe why theſe two Planets are 
\never very far diſtant from rhe Sun, for they can go no farther than 
their Circles will give them ſcope : which for Mercary is about 29 de. 
'Orees; and for Venus about 48 degrees. 

! Mercury, by reaſon of his continual nearneſs to the Sun, and the 
ſmallneſs of his body, is ſeldom ſeen. But Yennus by her Luſtre is 
'known unto all men ; ſhe ſometimes runs: before the Sun, and then 
The is called the Morning Star, ſometimes fhe follows the Sun, and then 
ſhe is called the Evening Star. And ſo great is her brightneſs (by reaſon 
'of her nearncſs to the Earth) that ſhe is ar only ſeem in the Night, 
Þut many times in the Day, which many will gaze at 3 but the Learn- 
<d and Diligent Tycho made a very good uſe of 1t : For by obſervitg 
'the diſtance between the Sun and YVexas in the Day time, and-then the 
Night following' obſerving the diſtance from Yemes, to ſome of the 
fixed Stars, and from them to others ; he thereby found out their pla- 
ces more exaCtly than by any way elſe he could attain to. But if ſuch 
anEclipſe had happened in his time as that of the 29th of March 1652, 
;or that Augnſtg. 1654. both which happened about High-noon, where- 
-in ſome of the fixed Stars were ſeen, he might have performed this con- 
:cluſion with more caſe and certainty. And I hope ſome lover ot 
'Aftronomy or other, hath made ſuch uſe of this occaſion, which 
:would be of great concernment, either for the re&ifying or confirming 
'of former Obſervations, in this ſo neceſſary a part of Aſtronomy. 
:And'I hope if all have negleQted it this time, that fome will be dil 
gent 1n it, at the next greatEclipſe of the Sun. 

' Thediftance of theſe two Planets from the Earth, is ſomewhat diffe- 
:renr, but — to their middle diftagce they are accounted to be 
'removed from the Earth, as the Sunis, of which you ſhall have more 
'1n the next Section, The breadth and compaſs of their bodies 13 


: thus : 
Venus 4397 
Breadth of _ 
Mercury 2931 
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Venus 13800 
Compaſs of EnMiles 
Mercury 9354 


| : 4. Of the $40, 


The Sun is the principal and chiefeſt of all the Planets and Stars, be- 

ing the Fountain of all che Light we receive and therefore is moſt fir- 

| ly placed inthe midſt of the Heavens. As for the matter of it, it can- 
not be no other than pure Fire, as is manifeſt by the effe&Ms thereof, 
Light and Heat : For though Heat may be without Luſtre in ſomethings, 
and Luſtre without Heat in many other things, yet Heat and Luſtre 

F both cannot be without Fire : But this Fire I ſpeak of, you muſt nar 
imagine to be any groſs Fire, but pure Elementary Fire, which needs 


not the continual ſupply of Fuel, but of it ſelf is laſting and durable. 
a | For though the Pſalmiſt ſaith, P/a/. 102. 26. that the Heavens ſball 
. wex 0ld as a Garment, this is rather by the Sin of Man than by their 
, own Nature, | | 
This Sun, as it is the moſt glorious, > it is the moſt uſeful Creature 
a of all others, being not only the Fountain of Light, but the Fountain ' 
* of Life unto all Creatures ; this made the Heathen Worſhip him for a 
. Godz and the Jews, though betrer Inſtruted, and expreſly forbigd- 
n den, could ſcarce refrain from this Idolatry, but Worſhipped the Sun 
: and Moon. Let us take heed of this, but let us praiſe God for them, 
: WH and with them, who made both-us and them, as we are exhorted, x 
Pal. 148. Praiſe him Sun and Moon, praiſe him all ye Stars of Light 5 5 
p for he commanded, and they were cveated, © 
a As for the motion of the Sun 3 Firſt, It hath a daily motion round 
# about the Earth, by which it mak@&the'Day and Nighr. Secondly, It 
i hath a Yearly motion round about the Heavens, whereby it cauſeth 
h Summer and Winter, Spring time and Harveſt : This courſe it finiſh- 
I ethin365 Days 5 Hours, 49 Minutes, which odd 5 Hours 49 Minutes, 


: In 4 Years makes up almoſt one whole Day, and is therefore added 

every fourth Year or Leap-yearz for otherwiſe, in a little time the Month 

f re ogg would fall in the Winter, and December in the Summer, as it 

h in the Egyptian year. But this was thus reQtified by Juliws Coſar, 

g which account, though it was far more exaQt than any of the former, 

yet by reaſon that thoſe odd hours and minutes did lack 44 minutes of 

one day in thoſe 4 years, it hath cauſed ſome alteration in the year 

lince his time. '' For whereas the Sun in his time entred into A-ier0n 

4 the 25th of March, it now enters into Aries about the toth of Marth ; 

and hereupon Pope Gregory Anno 1582, cauſed ten days to be cut off 

Me from the old Account, and this is the reaſon the Account beyond Sea is 

7 tendays before ours, which makes their Ezfer, and all their Movable 
Feaſts, falt moſt times before ours, | 

The diſtance of 'the $un from the Earth, according to 7ycho, is 1150 

Semidiameters of the Earth, which reduced into Miles, is 4580450 

Miles. The diameter or- breadth of the Suns body is 42600 Mikes ; 

and the compaſs thereof is 133386 Miles; fo that the compaſs of the Sun 

5 above 5 times the compaſs of the Earth : But if you have regard 

to 


ASTRONOMICAL 


to the ſolid contents thereof, then the Sun by this Account is 153 
times bigger than the Earth. ; 

! As for the daily compaſs which the Sun runs 1n the Heavens, ir is 
28729124 miles ; ſo that every hour it runs 1199547 miles, which is 
every minute near upon 20000 miles. And yet to perform ſo ſwift 
and continual a motion, the Sun needs neither the Poetical Fiftion of 
Horſes to draw it, nor the more probable Opinion of the Earths daily 
motion to eaſe it of its labour ; but by the appointment of God, <. 
meth forth as a Bridegroom out of his chamber, and rejoyceth as a mighty 
man 10 run his race: his going forth is from the ends of the Heavens, and 
his compaſs to the ends of the ſame, Plal. 19. 5,6. 


5- Of the Three Superiour Planets, Saturn, Jupiter and Mars, 


Theſe three Planets are accounted by all Aſtronomers to be farther 
from the Earth than the Sun. As for the motions of theſe Planets, tho 
their daily motions are {wifter than the other Planets, being farther di- 
ſtant from the Earth, yet their periodical motions are more (low ; and 
according to their diſtance from the Earth, fo is their ſlowneſs. For 
Mars, the neareſt of theſe three, finiſheth his courſe in one year 322 
days. TJupiterthe next, in 11 years 318 days. Satwry, the farthcft, 
in 29 years 174 days; intheſe times they run thorow the 12 Signs in 
their Ecliptick. | A | 
| Beſides theſe motions, there is alſo a retrograde motion, which not 
only thoſe three, but Venus and Mercury are ſubject to. Indeed, the 
Sun is exempted from it (as it were by extraordinary priviledge) and 
the Moon avoids it by .her ſwift motion ; but Mercury and Venus, tho 
in their mean motion equal to the Sun, yet are often: driven back- 
ward. | _ | | 
| Mercury ts the moſt often ſybjet hereunto of all the Planets, being 
very inconſtant in his motion ; running over this motion every:116 
days, being dire& 92 days, and then tetrograde 24. days. | Stars 1s 
more conſtant and ſerious in.his walk, renewing this motion. once in 
1378 days, being dire 238 days, and retrograde 140 days. AodJs- 
Piter, his next Neighbor, as it it were to keep him-company,i Wal 
this round in 399 days, going forward 279 days, and then backward 
1:0 days. But Warlike Mers, as ſcorning to turn his back, mards 
on furiouſly for,700 days together, yet then he is forced to cougter- 
march as faſt for 89 days. . Laſtly, Dame Yenw, proud of herBeauty, 
which ſhe is.loth to have too-long hidden, or fears. will be too, muck 
burned by the Sun, runs as faſt as ſhe can before him for'542-days; 
/but when ſhe ſees the Sun will over-take her, ſhe turns about and runs 
'the contrary way for 42 days, .that ſo the Sun may the ſooner over 
ſhoot her, and ſhe-may again ſhew to the Earth. her glorious Lufire 
[Theſe motions you may evidently ſee in theſe Planets, if you. obſerve 
'their ſituation Nightly in reſpe& of the fixed Starsz but the. far- 
_ ground and demonſtration hereof, I have: ;not time to ſpea 


ik Laſtly, For the diſtance of theſe three Planets from the Earth, Me" 
15 diſtant 1745 Semidiameters, Jupiter 3990, Saturn. 10550, W! 
'being granted, their diſtance, breadth, and compaſs in Miles, Fe 
: / 
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| Diſtame. Breadth, _ Compaſs. 


Mers 6950535 3336 10484 
Jupiter. 15892170 I 2800 | 40228 
Saturn 42020650 21920 68891. 


6. Of the Fixed Star. 


[ call theſe Stars fixed, not becauſe they are void of all motion, but 
becauſe they keep their places very exaCtly one in reſpe{t of another. 
[njomuch, that thoſe Stars which were to be obſervedi1n a right line by 
Hpparchus 1700 years ago, were found ſo by Prolomy in his time 1300 
years 2.30, and continue in the ſame poſture ſtill, as you may fee by 
many Examples 1n Tycho, Ub. I.'p. 134. Therefore it is very probable 
that they all are fixed in one Sphere, and are all equally diſtant from 
the Earth, ſince they are ſo uhiform in their motions. 

The motions of theſe Stars are two: The one daily from Eaſt to 
Welt, the other yearly according to the order of the Signs. In their 
daily motion they are exceeding {wift; for the cotnpats of their Hea- 
2en is above 350000000 of Miles; ſo that thoſe Stars which are to- 
wards the Equator, muſt move 240000 Miles every.minute of an hour. 
But in their other motion they are exceeding ſlow, not moving one 
' whole minute in a year, but only one degree in 70 years; ſo that 

they will be 25000 years: in making their progreſs through the 12 
Signs, Fhis motion by the Ancient Aftronomers was thought to be 
finiſhed in 36000 years, and is called by ſome the Platonick, year : Ar 
which time, according to their Opinion, all the Stars having finiſhed 
their Revolutions, ſhall return unto their firſt places ; and thar all other | 
things ſhall return with them again to the ſame order wherein they Z 
were. But this Opinion is very vain, for neither will the motions of 
the Plantrsand Stars, calculated together, agree to ſuch a Revoſution. 
And the Apalſtle Peter affirms, Thet both the heavens and the earth which 
now are, ſhalf be deitroged with fire at the laſt day, 2 Pet. 3. 7- which " 
wilksertainly be long before this Period. ” 

Concerning the number of the Stars, though it be great, yet 1t is 
not infinite. Aſtronomers take notice only of about xooo, ' which 
ae the-moſt conſpicuous, and though ſometimes ta a clear Winter 
Night many more little ones may be perceived, yet they .cannot cer- 
tainly be obſerved; and thoſe areal ſeem many more than they 
are. | | 
The Ancient Aſtronomers, the better to diſtinguiſh and deſcribe 
theſe Stars, have drawn them. upon thyr Globes and Maps in 48 4 
Images ; ſo that every Star comes to have a Name from that parc of F 
the Image they are placed in : As the Bulls Eye, the Lions Heart, and 0 
fuch like. Some Modern Aftronomers have added 12 Conftellations 
more towards the Sourh Pole, which were not known to' the An- 


. 


bicents. 
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 - Another way whereby theſe Stars are diſtinguiſhed, is by their ſe. 
| veral bigneſſes, amd to this purpoſe they rank them into 6 Mapy,. 
tudes. This diſtinCtion 15 far wore apparent than the other, the Con. 
- ſicilations being only Poetical and Imaginary, this: difference real ang 
- viſible. But though the biggeſt of theſe Stars ſeem little in regard of 


* their great diſtance from us, yet are they of wonderful preatnck 


- For it you reckon only their diſtance according to 7jcho, to be 14009 
© ſcmidiametcrs of the Earth (whereas Prolomy allows 20000) this re. 
- duced into Miles, yields 557620co. Which being ſuppoſed, their 
* Breadth and Compals, according to their viſibt Diameters, will be 2 


* tolioweth. 


Breadth Compaſs Number 


22242 . 101643 7 
24250 760232 45 
16843 52935 208 
12128 38116 47 4 
o8085 25410 217 
05090 0941. 49 


agnitude. 
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Hereby you ſee, that the ſmalleſt Stars are almoſt as big as the Earth, 


- the Compaſs of the Earth being 25036 Miles, as we ſhewed before, 
© The next ſqrt are full as big, or bigger, and all the reſt in Order, far 
- excced the Earth. So thata Star of the firſt Order is four times the 
 Breadth and Compaſs of the Earth ; which Cubically conſidered, 


| renders the Stars 65 times greater than the Earth; Thus theleat 


© things in Heaven are great, though they ſeem ſmall, and the greateſt 
- things on Earth are ſmall, though they ſeem great. 'Let this teach us | 
; toeſtecm of things, not as they ſeem, bur as they are. 


7, Of the Chriftallize Heeves, - 
This is fitly called the Watery Heaven, whoſe place is above the 


Stars : For though no ſuch thing is apparent to our Eyes, yet the 
© Scriptures make frequent mention of it. This was the Work of the 
- ſecond Day in the Creation, Gez. 1.6, 7. Again, God faid, Let there 
. be a Firmament in the midſt of the Waters, and let it divide the We 
| ters from the Waters, Then God made the Firmament, and ſeparated the 
' Waters which were ander the Firmament, from the Waters which wet 
. above the Firmement, This, though ſome interpret of the Waters il 
- the Clouds, yet it canaot be fo meant, for the Clouds are far below 
* the Firmament, thoſe Waters are above itz Beſides the Clouds ar 
- but Vapors arifing daily out of the Earth. And though this may ſeem 
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ſtrange to Senſe or Reaſon, yet it is the beſt way in chis Point to Ke 


folve with Du Bertas, 


1.1 rather give a thouſand times the Lye 
To mine own Reaſon, than but once deny 
The Sacred Voice of that Nox-Erring Spirit, 
Which doth ſo plainly and ſo oft aver it, 
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That God above the Higheſt Firmamew, »_ 


I wot not, 1, what kind of Waters Pent, 
Pal. x04. 3. Pfal. 148. 4. 


And the better to perſwade you to this, conſider what he ſaith afcer- 
wards 3 
go fee not why Mans Regſoa ſhould withſtand, 
Or not believe, that God, whoſe Powerful Hand 
Bay'd up the Red Sea with a double Wall, : 
That Iſrael's Hoſt might *ſcepe Agyptian Thraf : 


Could prop as ſure theſe Waters thus on High, 
the Flevens Starry Cazopy. 


And here, by the way, let thoſe who plead for the motion of the 
Earth, and the ſtanding til] of the Sun, contrary to the conſtant Phraſe 
of the Holy Scriptures, ſee what Force is in their excuſe, as if the 
Scriptures 18 theſe things, ſpake only according to aur Commcn Sen- 
ſes, and the Vulgar Opinion 3 and not the real Truth, according to 
Natureand Art, to inform our Judgments. I am fure in this Point 
the Scripture ſpeaky a Truth, which pafſeth both the Senſe and Art 
of Man to apprehend. And not only in this ene particular, but ma- 
oy other things, there are ſet downin the Creation, which are above; 
thoygh not contrary to the Rules of Philoſophy : As that there ſhould 
be day, three days before the Sun. Thar the Trees and Plants ſhould 
ſpring and grow without the Sun, which is the natural Cauſe of their 
Prodution. That rhe Bird ſhould be before the Egg, which is prepo- 
ſerous in natural Generation : Yet theſe things we ought to believe , 
mych more ſych things as are more conformable to our, ſenſe and com- 
mon Experience. | | | 

What may he the uſe of theſe Waters, is very difficult to determine, 
the Scriptures herein being ſilent. Some think they were partly uſed 
for the drowning of the Old World : For it cannot be made good that 
ſo much Water coyld probably deſcend from the Clouds, the Waters 
being above the bigheſt Mountain, and many of theſe Mouatains 
being higher than the Clouds themſelves. Neither is this Phraſe uſed 
to ſet forth the Rain that comes from the Clouds. 

Others think that. thoſe Waters are placed here, for the cooling of 
the Firmament, which elſe would be ſet on Fire by its ſwift and con- 
tinual motion ; and that the daily Conſumption of theſe Waters, will 
be a ſecondary Cauſe of the Burning of the Heavens and the Earth at 
the laſt day. Bur theſe things are uncertain. The beſt uſe of: them 
is ſet forth by the Prophet, Pſal. 148. 4. Praiſe the Lord ye Heavens 


. 


bf Heavens, and ye Waters which are above the Heavens. 


8. Of the firſ® moving Heaven. 


Above all theſe (by the Opinion of many) there is a great vaſt 
Sphere incompaſling all the reſt, which 1s called the Fir/#-moving Hea- 
wen; this is ſuppoſed to move round every 24 Hours, and therewith 
to carry round about all the Stars and Planets every day. But as this 
s above our ſenſes to perceive it, ſo A Reaſons they bring to "_ 

; 1 d 
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it, are not of ſufficient Force.. And I rather think thar God hath in. 
dowed theſe Celeſtial Bodies with an inward Power to perform their 
ſeveral motions. For though they are not living Creatures, as ſame 
have imagined 3 yet they may have a Propenſity to move to a Certain 
Point, .or in a Circular motion ; as we {ee the Load-ſtone doth, being 
'fitly placed. : Le 4, 
' For ſuppoſe thoſe Heavens, or Heavenly Bodies had need of any out. 
:ward Cauſe of their motions : Yet- how can this Primum Mobile yield 
{them any help therein. For though it might move the higheſt Fir. 
'mament wherein the Stars are, and which keep a Uniform motion a- 
'mong themſelvesz yet how can it move the Planets which are farther 
'trom it, and have {o many ſeveral motions? They anſiwer to this, 
*that the diverſity of their motion proceeds from their diftance from 
this Ficſt Mover, which thereby hath the leſs Force over them, to 
hinder them in rheir proper Motions from the Weſt to the Eaſt. But tg 
this ir may be replied, -that if they have a Power of themſelves to 
;pertorm the one motion, why can they not perform the other daily 
*motion likewiſe by their own Power. | | 
' The Reſolution of theſe motions might much better depend upon 
*the daily motion of the Earth upon its own Axis ; and did not the 
: Scriptures ſo oppoſe this motion, I ſhould willingly aſſent thereunto. 
Put I ſhall find this one Argument more againſt this Opinion of the 
:Copernicans. For they ſuppoſing the earth to be a Planet, how then 
can they think that the Earth ſhould have any other motion than the 
:reſt of the Planets * Now that the other Planets have no ſuch diurnal 
-=0rions upon their own Axis, is apparent by the Moon 5 which if 
ſhe had any ſuch motion, the ſpots in the Moon would not appearal- 
avs in the ſame place of the Moon as they do, both on the Eaft and 
:V/cit of the Meridian - For if the Moon were turned round , theſe 
ſpots would he ſometimes 6.1 the one ſide, and by and by on the other. 
Bur if you obſerve theſe ſpots, you ſhall find the PiQure of the Man 
+in the Moon, continually on the 'Weſtern ſide of - the Moon ; and 
-rkough ſome variation it may have in reſpeCt of the vertical Point, 
:vetin reſpe& of the Pole of the Ecliptick , it keeps the fame place 
very exaAly, juſt as the Horns of the Moon do in the prime and later 
part of the Moon. | 


: Thus I bave aſcended to the Higheſt Parts of the Kiſible Heaven, 
| ana have (I hope) in ſome Meaſure performed my Promiſe. | 
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Containing ſome of the ſtrongeſt Arguments (by way of 0bje- 
Aion) the Maintainers of the Ptolomean Syſtem bring 
againſt the Copermican Syſtem : With the Anſwers the 
Capcrnicans give unto them. Extrafted out of the Wri- 
tings of Pythagoras, Galiſeus and other Iater Aſtrono- 


mers. | 
Onzezecrion L 


\ Heir Firſt Objection is againſt the Motion of the Earth : For 
(fay they) We ſee the Sun, Moon and Stars Riſe in the Eaft, 
and make 4 Progreſs by the South, and ſet in the Weſt : And 

therefore our Viſual Senſe Demonſtrates, that they move, and not We. 


4 
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I Anſwer to this, it may be urged ; That the Senſe of ſeeing is 


d deceitful, and makes that ſeem to moye which ſtands till, and that 
c ftand ſtill which moves 5 as is often ſeen upon the Water. For, 
: Rowing 1n a Boat, the Boat ſhall ſeem to lie ſtill in the Water, and 
0 the Banks of the ſhore ſhall ſeem to ſlide'away from us : And many 
4 times the Moon and Stars ſball ſeem to go along with us, which way 
ſoever we go. 

; Oz1jecrion H1. 


If we ſtand upon a Hill (or on the Top of « main Maſt of « Ship at 

4 Sea) then Looking round about us , the Heavens appear on each Quarter 
exily Equidiſt ant from us Therefore the Earth is in the Center of 
all the Heavens: For, were it in any other Place, we ſhould perceive one 
port of the Heavens nearer to us than another ; and the Stars would ſhew 
Greater on that part of the Heaven, which ſhews near to us, and leſs to 
that part of Heaven which ſbews fartheſt from us. Fo 


ANSsSw ER, 


The Diſtance of the Starry Heaven from the Sun (which is the 
Center of the Starry Heave») is ſo vaſt, and the diſtance vf the Earrhs 


Url fo ſmail, that ir ſeems in the very Center iv felf, and goon oi 
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'makes in the Sight no Alteration 5 as by this folloming Scheme and 
"Example, may be caſily conceived : Wherein imagine this Circk, 
[repreſenting the Starry Heaven , | | 
,''to be 20 Inches Diameter : A 1s 
'the Center of the Circle, which 
+5s, in all parts, - cquidiſtant from 
* 'the Circurference. This Line AB 
' will then be 1o Inches. Now 
ſuppoſe the Line AB were diy1- 
ded/into 6875 equal parts ( for 
'the /emigran:ter of the Starry 
: Heaven, contains the ſemidiame- 
\tir of the Earths Orb 6875 times) 
and that the Center were remo- 
:ved from its true place at A, one 
: of thoſe equal Parts : Then may 
:you, firſt, confider the apparent 
: Length of one of thoſe * Parts 
and ſecondly, what difference, in 
: appearance from the Center, it would have; If then the whole Length 
AB 10 Inches, be divided jnto 6875 equal Parts, then ſhall eyery 
* Inch bedivided into 637: Parts, whic 
half the Breadth of a Hair of ones Head : And what difference, atthe 
: Gircumference, half a Hair Breadth will make from the true Center of 
a Circle of 20 Inches Diameter, 1s to be conſidered. It is true, it is 
a difference from the true Center, but fo ſmall, that no Man with the 
: Point of a Needle can make a perceptible Mark of that Size. Now, 
/ though the diſtance of the Eris Qrb, from the Center of the Starry 
| Heoves, be ſo ſmall that it is ſcarce diſcernable, hy Reaſon of theyalt 
: diſtance of the Starry Heaves, yet the diſtance of the Earths Orb from 
/ the Orbs of Mars and Vexws is nat fo great, but that a ſenſible giffe 
/ rence appears at ſeveral times in the fight of theſe Planets: For My: 
' in his Perigewm (or when he is #eareſt to the Earth) appears 60 times 
; bigger than in his Apogexm (or when he is at his greateſt diſtance from 
; the Earth) and Venus in her Perigenwns, appears 40 times bigger than 
| in her Apogewm: As (with good Teleſcopes ) hath been Obſerved by 
| Galilens and others lince. | 


is ſo ſmall], that it exceeds not 


OeJecrion II. 
It is againſt Regſon ( ſay they) to think the Earth ſhould tern round; 


| for then, we ſhould, every Converſjon have our Feet turned upwards, and 


our Heads hanging downwards in the Air : Our Houſes would tumble over, 
and eveay looſe thing, as Stones, Animals, 8c. Fall from the Earth, «f 
having nothing #0 reft their Weight pon. 


Anosws in 


It is yareaſenable to think Narere ſhoyld create any thing to its 
own Deſtruftionz which we muſt allow, in caſe the Place Aﬀignes 
* by Netare be not quite enqugh to retain its for oothing can gr 
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RECREATION $£ 
without 4 propet Place : But we ſee it cuſtomary with Netare to AR 
beyond Valgar Reaſon : For, whither the Earth turn Round, or ſtand 
fx'd in the Center, 1t matters not in this Argemezt : For, weallallow 
the Earth to be Ronnd, and few Men now are fo unskilful in its Shape 
or Fignre, as with Latfantive, ro deny an Ant ipodes ro every Place on 
the Earch and See . Which Antipoges, according to his Arounent, is 
as much ſubjeC&t to theſe Ce/nalries, as the whole Burch in ics Conver- 
ſos: Nay, the whole Earth, by admitting 4»tipodes , runs equal ha- 
zard of dropping all looſe things inta the Air, as admitting of the 
Braths Converſion does. 


QzjJz:crioec IV; 


PF 


If according to the Copernican Do@rine, the Erith move round fron 
Weſt ro Eaſt in 24 Hours, then (admitting the Circumf:rence thereof to 
be 21600 Miles) it muſt in one Hour move goo Miles, and in a Minute 
15 Miles, and in the fifth Part of a Minute 3 Miles, So that if a Stone 
be let fall from an High S{eeple, apd it be jthe fifth part of a Minute in 
falling, by that time the Stone comes to th: Ground, the Earth ſhould have 
paſſed from Weſt to Eaft three Miles, and the Stone muſt (by conſequence) 
fall three Miles ro the Weſtward of the Bottam of the Steeple. And to 
this Objettion may be added exather ; Viz, That Pigeans may by ſtrength 
of therr W ings fy three Miles to the Weſtward from their Dove- Houſe 


in one quarter of an Hour : But in this time ſbauld the Dove- Houſe; by 


the Exrths motion be receded Eaſtward 235 Miles. which with the acqui- 
red motion of 3 Miles, makes 228 Miles, and then they ſhould alight 228 
Miles off from their Dove-Hlouſe + Both theſe Arguments, and ſeveral 
other of the ſame Nature, experience contraditts 3 and therefore the Earth 
ftends ſtill. 


ANSWER. 


By the Ezyth, is not meant only this bare Bal/ of Earth and Water 
whereon we dwell; but the whole Body as it is Cloathed with the E- 
lements of Air and Fire : For theſe Elements are frequently converti- 
ble into each other : And as Philoſophers teach us, are never ſo purely 
o#e, as not to have a mixture of «ll: Therefore, whatſoever is within 
this Sphere of Elements, we lay is in the Earth, though part of theſe 


_ Elements, for their Purity, be Elevated above the Surface of that fo- 


lid Body of Earth wherein we go: And therefore when we ſay the 
11th ewoves, we do not mean only that part of the Elementary Sphere 
which we call Eerch ; but by the Earth we mean the whole Body of 
El-ments, which is according to this Dactnive agitated by one ſingle 
Atlivity ; and what ever moves in-any part df this Sphere, moves itt 
all: As for Example, The Stone and the Doves being Elementary Bo- 


«es, are incloſed within the Sphere of | the Earths Aftivity 3 Vito - 


Within the Air of the Higheſt, and therefore have the Motion impreit 
upon them that the Exrib hath £ For which way ſoever the Srone fads, 
wb of 
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or is 1hrwn 3, or which way ſoever'the Pigeon Flies, they move along 
E:/twards with the Earth, though thzy fiy Weſtwards. Thus Expe- 
ricnce ſhews, Thar if a Ship Sails with a /wife motion I. twaras, jr 
' way in one ſend of T:we run about 9 Foot ; and if one ler fall a 
$:9one from on high into the Hold, that Sroze fhall not fall 9 Foot 'Beft- 
waras from the Perpendicular Point, but juft upon. the ſame Point in 
the Bottom of the Hh'd it would have fallen, if the $h/p had lain ſtill. 
['iz,, on the Point Perpendicular to the Point above it, from whence 
it was let fall; whereas, if the Stone had not received the Impreſt mo- 
tion of the Sh7p, ir mult have fallen 9 Foot to the Eaſtward'of that 
Font. 


OB1rtEtcrion. VV; 


The Earth is 4 Heavy Body, and therefore unfit for Motion, ej F-1h 
all; through the pure Heavens ; for ſuch is the ſublimily of then; that ihe 
Weight of the Earth would preſs through them, ana ſo it ſhould loſe its 
Place, | | Dag 


ANSw E R. 


If the Earth be a Heavy Boay, yet it is not unfit for Motion, if the 
moving Power be ſtrong enough to ſet it going : But Heawy Boats are 
more unfit to lie ſtill in the ſubhme Heavens, than to move in'them;: 
For thus we ſhall ſee, a Stove thrown into the Air, whillt it hath Mz 
tion it will abide there, but when the zwotion dies, the Szore falls. 


| Theſe are ſuch Objed#i0ns as are Vulgarly made againl(t this Opinion . 


There are others, which by ſome, may ſeem' of nivre weighty Concern, 
25 being againſt Sex/e, Reaſon, Experiment and Demonſtration. Now 
ſich as deſire farther fatisfattion in thele particulars, may Read Capers 
nicas himſelf, Kepler, Bullialans, Lanſbergins, Gallilens, Helwetius, &c. 
There are others alſo that, condemn this. Hyporheſis as Heretical (as 
formerly that of the Artipodes was) and diſconſentanions to ſeveral 
Places of Scripture; for they alledge. 1. That 7ext in Pſalm. 104 5. 
He: ſet the Earth upon her Foundations, fo that it ſhall never move. Ad, 
2. Plal. 24.2. He hath founded it upon the Seas, and eſtatl'ſped it upon 
the Floods ; and ſeveral other Texts. And for the Motion of the Sun, 
they alledge;; 3. Eccleaftiſt. 1.5. Wereit is Written, The Sun ariſeth, 
and the Sun goeth down,” and haſteth to his Place where he aroſe, Allo, 
4. Plal. 19: 5, 6. Where the P/almiſt ſpeaking of the Sen, be faith, 
Which is as a Bridegroomcoming cut of his Chamber, and Rejogeeth as 4 
firory Man to Run his Race, His going forth is from the end of the Hes 
Vens, and his Circuit unto the enas of it ; auMAgbere is nothing hid froth 
the Heat of it : But in Anſwer to theſe Texts, or any other pany 
the Sacred Volume, take this: pithy Anſwer of St. Auguſtine, who faiths 
: If any one ſhall objee# the Authority of Sared Writ, againſt clear ard 
' rnmnifeſt Reaſon; he that doth ſo, knows not what he undertakes; for be 
: Objetts againſt the Truth, nor the Senſe of the Scripture, which is beyond 
| his Comprehenſion : Not what is init, bit whit finding it in himſelf bt 
: fancied tobe in it. 
0 


ASTRONOMICAL. 

Now to conclude this Diſcourſe ; for thoſe that deſire to make far. 
ther Scrutiny into this Hyparbefir, I would have them to Read ( be- 
Gdes the above named” Authors) Dr. Jobs Wilkins, late Lord 
of Cheffer, his Learned: | Diſcourſe concerning a New PLANET, 
tending to prove, that 'ris probable our EARTH is out of the 
PLANETS; Wherein he loſift Te theſe following Partitu- 


lars ; : Viz. 


'T. That he ale and $ Sing rity of this 'O tics) can 
be no ſufficient Reaf ng Nor 6 it Errror ur ur, y , 

IT. That the Places in Scripture which ſeem to intimate the Diar- 
nat Motion of the Sun, or Heavens, are fairly capable of agother In- 


terpretation. 


111. That the Hgly Ghoſt: 1n KANENXH tyre, does plainly 


conform his Expreffions to the 3 and does not 
ſpeak of ſundry things as they | are in themſelves, bur as _ appear 


ung Vs. | 
V. That divi 5 Learned Men have- Fallen i inco , at abfurditigs, 
gi they have: ed for the Grounds of lol from theWords 
of Scripryre.' | | 
"Y. That the Words of Seripture, in chele ad ſr rift Conkru- 
bo da not' prev of: atlirm- + n chai Proper ad fi Earth: 
"V1. That therg'is not any Argument From che Words of 
Py les of Natore, or Obſoryarions | in'Aftro ;- which ys 
cient! = 7 vides rhe Farth to be in the'Geonter of the Univerſe. 
'Fis' probable that the Sun is in the Cearer of the World. 
VYI, Tha you is n6t any ES to: prove the [Earth 
incapable of thoſe Motions which Go, «r_afcribes unto it. 


Fi Thar'it is nore-probable che 4 th does moves. than che Hea- 


*% Thax his met cut art 1 omen Span 
Cnges. 
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: Of the Eclipſes of the Sux and Moox, the cauſes Fj 


them, and how and when they happen. 
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Þ Of the Eclipſe of the SU N: ah | Be 


by: 63 EE: + $*P 17 46 Sana 
HE Eclipſe of the Sun is nothing elſe but the dire laterpo: | 
{ ſition of the body of 'the- Mobn between our ſight and the Syn, 
': for the Moon being a denſe, ſolid, - aid opacious Body, and not irgaf- 
.; parent, coming betwixt the Sun and the Earth, (which is always ing 
; conjundion) doth thereby hide more or leſs of the Suns bright ſhining 
Body from oar fight ; but yet the Sun is nor- Eclipled in every . coo 
- junftion, but when it falleth in, or near-to the Head or Tail of. th6 
"Dragon. 'And it may ſometimes ſo fall out, that the,Sug'may ſuffer 
_ /: two Total and Central Eclipſes in the {pace of -6 months, one. of 
; which happening before the Suns Apogzon, and. the orher after, in 
; which caſe there may happen no Full-Mooa Eclipſed that Year, accord- 
: 1ng to the Rule : Freri poteſt us duo inter/ypia- nodts. proxiums O. fab 
© centralia unins ſemeſtris intervella; acctdant ;, unum.quidem ante. ſolis 4jo- 
- geum, alterum poſt illud; quo caſu intra totum aunum lunarem nullum con- 
- Finget plenilunium Exlipticum. - But it caunot ,be Univerſal (as-the 
: Moons Eclipſe is) but may appear in one Climate a great Eclipſe,,ia 
- another it may be leſſer, and in other ſome no Eclipſe at all, and that 
: at the ſelf ſame Inſtant, becauſe the Eclipſe of the Sun dependeth prin- 
+ Cipally on the Parallax of the Moon, which is different 1n every Cl 
| mate, (as hereafter, God willing, in another Work) and ſeeing that 
the Sun far exceedeth the Earth in bigneſs, and the Earth far exceed- 
:: eth the Moon, therefore the Cone of the Earths ſhadow cannot take 
| away, or hide the whole body of the Sun from all parts of the Earth; 
| but one part only ſhall obſerve the ſame to be total, or of the like 
' quantity. Hence it may appear. that the Sun loſeth no Light, but 
only weare deprived of the fame by the interpoſition of the Moons 
 Terreneal Body, {as is ſaid before) and therefore Aſtronomers define, 
; that it is Inrerceptio luminis ſolark profets ex interpoſiru Lune inter [0- 
: lem atque aſpettum noftrum, So that Snides well obſerves, That 
* Eeclipſis fit, eo Luna in ipſum incurrit ; and for the better under 
: ſtanding of what is ſaid, behold this Figure following. | 


A Ty 
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ASTRONOMICAL 
A Type of the Sun's Eclipfe according to Ptolomy. 


By this Type 1t appears, that to him that Rands 
rel the whole body of the . Sun is hidden from 
his fight; to him that ſtands in B, half the Sun is 
only. hidden 3 but to him that dwelleth in A, there is 
no part of the Sun hid from. his figlit. Now there 
are ſome that think, that in the ſpace of 19 years 
all the Lunations and nog. any return again to their 
old courſe, and happen the ſame again : And of 
this Opinion is Plizy, in the 2d Book 13th Chap, of 
his Nature! Hiftory, where he ſays, Elapſis ducentis 
viginti duobus menfibus Exlipſes in orbes ſuos redire. 
Now ſome there be, who ſays that Pliny's mean- 
iog was, That all the variety of Eclipſes are finiſhed 
in that ſpace of tire. But this is but an Idle gloſs; 
for albeit in the ſame ſpace of time, the Head of the 
Dragon goeth once about the Zodiack, and the 
Ecliples may happen thereby near the ſame time and 

ce again, yet notwithſtanding they. are not there- 

the ſame, that is to ſay, ' of the ſame quantity 
 andduration ; for certain is the Rule, _C4/s motus 
iter ſe ſunt incommenſurabiles, nee unquany Phano- 
ems coders prorſus modo recurrere poſſunt. .. 


| IL Of the Eclipſe of the. MOO N.. 


THE Moon having no Light but what ſhe receiveth of the Sun; 
can never be Eclipſed but at the Full, but when ſhe is Diame- 
tially oppoſite to the Sun, and the Earth, in the midſt between 
them both. Hence the Philoſophers rightly defined it, that is, Prive- 
tio Luminit in Luna orta 4 diametrali terrk inter Solem & Lunam op- 
foftione. And Lucan alſo, Lib. rt. Pharſal. ſheweth the cauſe of te 
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i Moons Eclipſe. | 

at , cor migue coatto, 

d- Jam Phebe toto cum yedaderet orbe 
« Terrarum ſubite periuſſs expailuit umbra. 

j | | 

L Therefore the Moon being full of Light, and exa&tly oppoſite to 
- the Sun in the Head or Tail of the Dragon, may be qroey Eclipſed, 
I and deprived of Light by the ſhadow of tlie Earth ; for the Earth being 
5 a thick and ſolid Body, caſteth its ſhadow to that part which is op= 
» polite to the Sun Cwhom it is that enlightneth the Moon, and all the 
: #therial Region (/#o Lumine) unleſs that point oppolite to him.) 


When therefore the Moon at her Full, and oppoſition to the Sun, en- 
treth into that obſcure part, on which the ſhadow of the Earth {al- 
leth, ſhe doth thereby loſe the Suns Light, and is obſcure and dark ; 
which we call ari Eclipſe, - And here obferve and be aſſured, that 
X there is no Star whatſoever that can enter this ſhadow but the Mooa 
alone, in regard of her pripiaguicy w.ths Earth, for it is _— 
2 i 
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Ly ſundry Obſervations made by the-beſt Aſtronomers, that the (hz. 


o 


dow of the Earth is Conical the quantity of the extent ( « centro Tye. 
re) bcinz-250 Semi-diameters, and the Moon being fartheſt remote 
in Az.co, 1 diſtant from the Eatth but 58: Semi-diameters ;,from 
hence therefore it appears, that the Moon-may enter into the (aid ſha. 
dow, but nor any of the other Planets; and althoagh Veaws and Me. 
(ury are ſometimes within the ſaid limits, yet they" are always nigh 
the Sun, and are never oppoſite to him 5' ſo that this Maſly Gtobe of 
the Earth can never interpoſe thereby, to hide *the Suns plorious 
Beams from them. As'for Mars, he is'(in his mean motion) from 
the Earth 1945 Semi-diamsters ; to which' place! the Cone of the 
Earths ſhadow never extendeth. And although the Moon is-oppdſite 
to-the Sun every month, ſhe is not therefore Ectipked in every. oppo- 
{irton but then only, when at the oppolition-ſhe 'is found in orinear 
the Ecliptick, having then little or no Latitude. | mo wor! 
| Moreover, the Aſtronomers (the better. ro meafure the quantity;of 
the Eclipſe) do divide the Diameter as well 'of the San as of the Moon, 
-4nto F2 equal parts, which they call Points or Digits, and the more 
'\D:gits the Echiple 1s, the greater is the Eclipſe. \ Yet in the Eclipſesof 
'the Moon, we muſt know:that the' Diameter of the ſhadow is fir. 
'orcater than the Diameter: off the Moon. Hence the Moon, being in 
'the middle of the ſaid ſhadow which anſwereth the Line of theElip- 
'\tick exattly, the whole body of the Moon is not only: obſcured 12 
{Digits, but the obſcuration-1s'1nlarged much” by the plunging of the: 
Moon (as it were) into the ſaid dark: ſhadow, and her long-contmw- 
Jance there ; and rheretgre ip Lunar Eclipſes, we reckon the number of 
Digits according to fe quantity Wfrtie' dow of the Earth, which 
1nay {omeximes extend to.almoſt 23 Digits. 


' 


4 Type of *t he''Mobn's Ecl-pſe according to Ptolomy. * © 
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 - Wherefore we uſually /reckon three forts of Eclipſes, , MEL, 

:iche firſt partial, When 'her* whole Body 15 not darkened, > 

{bur ſome part there6f;'-- Fhe ſecond, - when her whole SN; 
4; If. Y 
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Body is darkened exaQaly; and this is called a total || 
Eclipſe, but without continuance." The third, when | Fj 
ſhe happens into the. ſhadow of 'the 'Earch' more than 
{12 Dizirs; and this is called'a rotal-Eclipe'with conti- 
nuance, or ſtay in darkneſs: All the difference whereof 
 arilerh principally from” the Latitude'of. 'the Moon; and' © 
* her diſtance from theEcliptick Line. ' But of theſe things | 2116] 
' (Deo permittente) more amply ' hereafter” in atidther © V/22y 
: Work. - 2; 23 "at AY LISHED 07 08 Dies Do.” 


\ 1%.4 


_ 


' In this Diagram you may obſerve when the Eclipfe is 

 toral, when'partial, and when there'is none at all 4h the 

| oppofirion-'- 7 ol 6 fe bebo 125.2, 2146; Sr03NGo 71, 
More concerning the Eclipſcs. © - | 


The two foregning 'Schemes declate the reaſon of lie 
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Eclipſes of the Sun.and Fool according to the Prolomeen & Rem, 
where the Earth is ſuppc ed to be the Ctitet of the Univerſe” Ye 
this Scheme demonſtrates the ſame by . the Copernican Syſtem, where 


the gun Is ſuppoſed to be the Center of the Univerſe, in which Scheme 


or F 1gure, 


A Type of the Sun and Moon's Eclipſe according tv Copernicus. 


R 


I. Fbr the Eclipſe of the Sun. 
Ae pi 


A, Repreſents the Sun, and Center of the World. 

B, K, R, B, The Annual Orb of the Earth. 

R, The Body of the Earth. 

S,Z,'V, S, 'The Orb of the Moon. BEL. 3 | 

. O, The place of the Moon 'Wwhen ſhe is in Conjunction with tlie 
V, X or Z, Her Place when ſhe is in Oppoſition: | 
 D, The Conical Point of the Earths Shadow, which is greater or leſſer, 
accotding to the diſtance of ' the Earrh from the Sun, 


Now, by this Figure it appears, that to him that ſtands upon the 
Ezth at N, the whole Body of the Suz is hidden from his fight by the. 
1terpoſition of the Moow at O. But to him that is at R, there is bur 
half the Sux obſcured. And laſtly, To him that lives at M, there 1s 
no part of the Suns Body hid from him ; but he, at the flame Inſtant, 
may behold his whole Body free from any interpoſition of the Mooy, 


415 plainly repreſented in the Figere. 
IT: For the Eclipſe of the Moon, 7 


When the Mooy is in exat Oppc/ttion to the Sun, and yoid of Lati- 
tude, as ſhe is when placed at.X, for then the Center of the EerrbsSha- 
dow; whereby ſhe loſeth the whole Light of the Sw», by the dire in- 


terpolition of the Earth between the Sun and Her ; whereby She 1s - 
| tally 


f RECREAXATIYNH 
tally Echip/ſed with Contrivence : But if ſhe be in the Points V or 9 + 
Fen her Mo is Partile; and only a Part of: her Body is Pt . 
ind if her Latitude (at the time of her Oppoſitid» with the Su») be g 
great Northward or Southward, that it be out of the Verge of the Cox 
of the Earths Shadow, as at Cor D. Then ſheis free from all obſe. 
rity thereby, and ſo ſuffers no Eclipſe at that Oppoſiion : All which 
Poſitions the Figure plainly Demonſtrates. . 


WOW EY i Io Os. p12 As OED >a Ri rod 0s. hes 


CHA X 
Of ſome Paſſions of the Plancts; 


1. FgRHE Playets, in reſpe& of that Motion which they make; 
7 þ according to their Longitude in the Ecliprick, arelubjeft to 
ſeveral Paſſions, of which theſe are the Chicf, 

t. DireFion. 
2. Aetegralatin' In Reſpect of their M:tioz ; For | 
3. Station. | 


' Firft, A Planet is ſaid to be dire# in Motion, whien it movetht for- 
:ward, agreeable to the Order and Succellion of the Signs ; as from 
Aries to Taurws, Gemini, &c. | 
' Second!y, A Planet is faid to be Retrograde in Motion; when its 
Motion is contrary to the Order and Succeſſion of the Signs ; as when 
a Planet moveth from Cancer to Gemini, andſo to Taurss, &e,  , 
 Fhirdly, A Planet is ſaid to be Stationary, when in its change be- 
'tween Dire#:ion and Retrograaation, the change is not in a fmall time 
perceptible, and ſeemeth to continue in the ſame place for ſome days 
* together ; and fo is ſaid to be Srationary. | 
: TE. ThePlanets among themſelves, in reſpe&t of their Loogitudesid 
'the Ecliprick, are ſubject to ſeveral 4ſpe@s, as principally thee five: 
 ' I, Conjundion, | 
2. Oppoſition, 
3. Trane. 
4. Lb nuartile, 
5s. Sextile., 


: Firſt, Conjunction is when atly two Planets are in one and the ſame 
': Sign and Degree of the Ecliptick, as if Saturn be in 16 deg. of Gemini, 
and Mars be there alſo; then there is ſaid to be a Conjunction of Sdur# 
:and Mars, which the Aſtronomers do thus Charafterize & Þ4. _ 
| » Secondly, Oppoſition is when any two Planets are in oppoſite gu 
; of the Ecliptick, or are juſt fix Signs, or a half Circle, diſtant frow 
; each other ; as if Jupiter bein 10 deg. of Aries, and Vers 10 es” 
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ASTRONOMICAL 


which is thus expreſſed in Qharadters 


Thirdly, Trine, Two Planets are {aid-to be; in Trine, .when they, are. 
four Signs (or one third par&ef, a Circle, which 1s 120 deg.) diſtant | 


from each other. As if the Sui be in 25. deg. gf. Texrss, and Mars in 


25 deg. of Virgo, then there is a Trine of the Sun and Mirs, which 


they thus expreſs Aa 0d, | FOR 

Fourthly, Qxertile, iTwo Planets are ſaid to be in Gert We, 
when-they are diſtant from each pther rbree Signs (or one Raadr ant , 
or quarter of rhe Ec{iptick, which is go deg. diſtant fromeach other,) 
2s if the Moo be'in 6 deg. of Piſces, and Mercury in 6,deg; of Gemini, 
then there 15 a £vartile AſpeF between thoſe two Planets; and is thus 
Charaterized may © | 

Fitthly, Sext-/e is when two. Planets are-two Signs: in the Ecliptick 
diſtant from each others as if Saturn be in12 deg. of Cawcer, and Fa-, 
piter in 12 deg. of Virgo, then do thoſe rwo Planets make a Sex7:l: 
Aſpect, and are thus expreſſed in Charatters  h x. £ 

Venus and Merenry cannot make any of theſe Aſpets with the Sun, 
Neither can Venus and Mercary make any of them betweea themſelves, 
except the Sex#i/e, which they often do. 


IT. The Planets Places in the Ecliptick, being compared with the 
Suns Place, they are gither, WR © ox. | 4 
1. Combuſt. * ati, tt | 
2, Orzental. 5 $58 es 9. = 

3. Occidental. 


Firſt, A Planet is ſaid tobe Combeſt, whian'it 1s Go hebn the Sun, that 


| it carinot be ſeen, by Reaſon of the Suns Bright Rayes. 


Secondly Oriental: A Planet is ſaid:tobe Orient, when it Riſes in 
the Morning, and may be ſeen in the. E:f before the Suw Rifes. - | 

Thirdly Occidental : A Planet is faid toi be Occidental; when it may 
be ſeen in the We ſome time after the\Sww is ſer, 1 5 


IV. Of the Portical Riſing and Settingof the Stars ind Planers, and 
they are principally three, Fiz. RIAL) 10 —OBYTy ON oF 

?. Coſmical. | | 

2. Acronical. | | Ny 7 OW 

}. Heliacal. | 10h ihe! = fy w__ | DET? hal. 

Firſt, A Star or Planer, is ſaid to Riſe Gaſmical ;- When it Bijeth 
with the Sax, or with that degree of the, Ecliprick in which the Sax 
then is: And it is ſaid to /ef Cofmnbegtl when it /ette/hin'the 

r1:ng, at ſuch time as the Ss 


- 


Thirdly, A Scar or Planet is faid to Riſe, Heliacal 
n ſome time Canna Cor hidden' winder the 
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of £i6r4, then there is ſaid to-be an Oppoſition of Jupiter and Venus , 
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RECREAXAFDLOMNC., 
' Now to know when a Star or Planet begins to become Combult, aq: 
when to be freed from his Combuſtment of. the Suns Beams, no: cer. 
tain Rule can be given; for the Magnitude of the Scar ; - the DiF.. 
rence of the Climate 3 the Cloudinels or Serenity of the Air may mach 
alter : But the Opinion of the Ancieat Aſtronomers was ; That _ - 
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Firſt 12 
\Sccond/ "Ip Via} I 
A Star - Third gs ira may be ſeen, J/14\. Degrees below 
of the "Fourrh{ wheathe Sun 15s but i5{ the Hori 
Fifth (16 | 
Sixth 17” 


' "But thoſe which are only Nebulous cannot be ſeen unnl the Sunhe 
[18 Degrees below the Horizon. 
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CHAP XL. 


| Containing the Rudiments of Aftronomy, put into plain Rim, 
: by Mr. John Palmer, M, A 


L 


L Of the Carcles of the SP HE R E. 


| C1X Great Curcles wort you ſhall; 

1) Which Equally divide this Bal: 
| Fuſs iz the milf, betwetn ths Poles, 
' From Eaſt to Weſt ch Equator Roll, 

' Thi'Ecliptick cuts him, and doth ſlide 

| Scarce Twenty Four Deprees afude - 

: Horizon eves with the Ground, 
' From Stars below our fight doth bound : 
: Meridian Upright doth Riſe, 

: Parting the Eaſt and Weſtern Skies: 

: Two Colures #hrowgh the Poles do Row, 
: @uart'ring the Circle of rhe Sun, © 
| One where the Spring and Fall begin, 

' Ti'other where Longeſt Days come in. 


| Four Lefler Circles (Myrk ghem will). 
' Are to th'Equator Paralld.: os 
' 7wo Tropicks Bound rhe Sun's Hig h-wy, 
- The Ardtick Citle eats bhe Pears, 


- TFAmartick Oppo@e Appears. 


ASTRONOMTICAT. 
” ng tent 7 33 
| Meridians half Dwenty Four, | . 

* Fyr Hours, «nd for Degrees, Nine Sc 

Through both Poles of the World do paſs, 

And th EquinoCtial downright croſs s 

And Nine Score Parallels bath that Line, 

By which Stars North and South Decline. 

TyEcliptick heth his Longitudes, 

And Parallels of Latitudes 1.59 

Fir Stars 3 but in Geography, * a8 36x71 

Th: Towns | beſide th* Equator. be. "2511 $3) 


Over our Head, and under Feet, 

The Nine Score Azimuths do meet ; 
| And here as many Parallels 
0} Altitude Horifon eZ. 


Longitudes 4d Meridians a/, 
And Azimuths Great Circles call ; 
But all their Parallels 19 Heaven 
Being leſſer, cut the Globe uneven. gb v'L 
Degrees Three Hundred and Three Score, © 
Hath every Circle ; and no more. \ 0777 
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IT. Of the Conſtcllations of ' the Fixed Stars. | _ 


T HE Army of the Starry Sky,  '* © 
Declare the Glory of God moſt high ; 

Seen and perceived of all Nations, 

In Eight and Forty Conſtellations. 


Firſt, Neer unto tht Notthern'Pole,;:i; 
The Dragon «nd two Bears do Rod, 
Whoſe binder Parts and Tails contains : 
The leſſer and the greater Wains: "C7 EIG 3: 
The Hare, the Bearward, and the Crowny - 
And then comes Hercules kneeling down 3 
And next below 4 place doth take, 
Great Serpentarius with his Snake, 
Under the Harp of Orpheus, | ; 
The Eagle and Antinous3 | 
The Silver Swan her Wings doth ſpread 

| Atove the Dart and Dolphins Head ; 

They Pegaſus comes on amain, 
Andromeda folows in her Chain 3 
The Triangle below her ſtawads, 
And at her Feet is Perſeus Hands. 


RECREATTONS. 
' The Gorgons Head above are ſeen | ; 

© Her Parents, Cephus with his Queen = 

: Caſſiopea : Not far below 

: Heniochus his Goat doth ſhew 

: On bis Left Shoulder, in his Hand 

: He doth the Stormy Kids Command. 


Flere in the Todiack begins 

: The Lamb, he Bull, the Loving Twins ; 

* The Crab, the Lion, and Virgin Texaer, 
'* The Ballance, Scorpion and Bow bender ; 
.' Goat, Waterman az Fiſhes twary, 

| Shall bring you round io 1h* Rain agarn. 


|! Fifteen Images appear 

: Tn th: Southern Hemiſphere 3 

The Monſtrous Whale before the ret, 

: Eridanus ſcarce wets his —_ ; 

: Over the Hare, Orion bright 

: Sparkles in a Winters Night 5 

' Then comes the Great Dog at his Tail, + 
' And famous Argo ſpreads his Sail ; 

: Above the Little Dog doth flame, 

| For whom the Latines had no Name. 

| Long Hydra on her Tail a-low 

| Carries the Pitcher and the Crow ; 

: The Centayr, ha/ds the Wolt by th Tails 
' The Altar and Ixions Wheel 

' Are never ſeen of us; But here 


' The Southern Fiſh brings up the Rear. 


—_—J__ i a. 


IE. Of the Seven Planets. 


Naer thoſe Fixed Stars sbove «rv ( 
Seven Planets i» their Qrbs do move. 2,6] 
e high'ſt is Saturn ; Thirty Tear. 
He ſpends in Compaſſing his Sphere. 
Tweive Jupiter 3 and Mars in twain 
Sets forward, and comes round again. 
T hen in one Tear the Sun. diſplays 
Three hundred Sixty and Fre days ; 
Ana near a Quarter, which in Four 
Encompaſſing, makes one Day more, 
Between the Sun and us there fly 
Fair Venus «nd ſwift Mercury. 
Theſe always near the Sun we find, 
Not far before, nor far behind. 
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ASTRONOMICAL 


The Moon's the loweſt, who in Seven 

{rd Twenty Days goes round the Heaven ; 
And above two Days more does Run, 
Before ſbe overtakes the Sun : 

5 Twenty Nine Days and an half in all 
Do Cs « Month Synodical. 

Theſe Planets make their Courſe to th 'Eaft, 
Though they be faſter harled Welt ; 
And Six Degrees the reſt may rg, : A 
Beſides the Sans "—_— ay. | | 


Sanprs ork 8: 


A} Hen I, pure Hear) #, thy Fabrick ha, 
The Moon xd Stars create by —_— 
)! what is Man, or his frail Race, | 


[hat thow ſhould" FR 4 ſbadon grace? 
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CH AP.- XII 


of the Conſtellations of the Fixed Stars, LES an So 
of their Engliſh, Greek, Hebrew, Latine, Arabick, Cal- 
cc, Syriack, Turkiſh, Gr. Nanics y' and of the moſt Emi- 
nent Stars in each of them : With, the Poctical Si vg. ; 
declaring how theſe Aſtcriſms came'to_ be placed in 7 


Heavens and alſo of the Galazia. | 15H 
L of the Zodiea Conſtellations. i . 
4 RI B 8; Oe x Wet 
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"His Sigal is called mp the Greeks Keedr Chryfomolli Fupire) App) 
won; by the. /Zgyprians or - Coptics' Tawerowro Ammon, "i 61 
Repaiuns Ammeonis.; in Hebrew. Zele;: inthe Syriack Emo the As 
Pars Ry" 'by the Perſians Borrh or Bire; by the Turks Kov/! 
foley ero'recion's 1 » 
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cording toche Tradirion of che Bgypelans ,/ was: 
tion in Honourof Gham. Bur as\Nigides, for 'diſov 
and his chirſty: Army inthe-Defarrs of vice, « Fountain of Water 
A as Pheeciles for tragſporying of- na and Heli over the" veg 
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RECREAT ETNS 
flying from their Step-Mother 19. Schillerias will have this Conſts! 
lation Attributed ro St. Peter ; and Schickardas to Abrahams Ram. 
offered in the Room of I/aac. This $52» was firſt diſcovered by Cle 
ſtratus and 7eneaian ; and it comes to the Meridian at Midnight; "abour 
the end of Ofoter, and beginning of November. ©" he: 


T AV RDU S. | 
His Sign is called by the Egyptians, Jo, Ifs, Apis, and Oriasi. « 
Statzo Hori; by the Greeks and Latines, Teve#s and Tawrays in 
Hevrew, Shdr ; by the Arabians, Af Taur ; by the Syrians, Thaw; 
by the Perſians, Ghasz and by the Turks, yan /. e, Bos— This 
Conſtellation conſiſts of 44 Stars, whereof 11 ſhapeleſs : Of thele there 
is one of the firſt Magnitude, called by the Greeks aeumyiz, 5 by Protim 
my, Smeg ; by the Arabs Aldebaran, 1. e. Ste/lsa Dominatrix, and Ain 
Al Thaur, 1. e. Oculus Tauri ; by the Agyptians, Ptorion, 1. e. Statio, 
ſen Dominium Hori; in regard of the Power of the Sun in Conjunian 
with that Star ; by the Romans Palilicium, becauſe.heretofore' ig role 
at Rowe on the Feaſt Day of Pales —— It was Tranſlated into Hires 
in Memory of the Raper of Europe by. Fupiter in that ſhape; or in 
Honour of Fo, or Is Transformed by Juna into a Cow,' and Coafelated 
by Jupiter. Others will have it to be the Symbol of Ofzris of Meſori 
: Mizraim, the Son of Chem, who firſt taught the Agyptians Tillege ; 
or rather, of the Patriarch Joſeph, for his preſerving Agypr in-the 
time of Famine. Schillerius will have this Conſtellation Attributed to 
St. Andrew ; but Harſdoſss, to the Offering of Burmt-Sacrifice com. 
manded, Levif. 1.3. About the end of November , and beginning of 
December, this Conſtellation. may be ſeen upon the Meridiaa at. Mid- 
; Z TY + & <E Þ- = 
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*Hoſe te called by the Greeks and Latines 4i/us, Tinderide and 
Dioſcari's, iri'the Coptick, C/»fos; i: e, C/nſftrum Hort; ip. the 
Hebrew Termin 3 in Syriack, Tome; in-Arabick; Taw Amin, i eGe- 
welli ; they are likewiſe by the Arabs called Giauzs ; others deriveit | 
from Gienz, ſignifying a Nut ; and therefore ,the Turks call this Sign 
Kis Siphetls Burgi, i. e- Nucem, vel Naces referens Sig nies ; by the Ter- 
ſians Ghirdeg 4» to the ſame ſenſe. There are reckoned in this Cor- 
fiellation 25 Stars, whereof 4. Informes': The Star in the Head of the 
Weſtern 1s is called by the Arabs Ras al Tawum Almukeddem, 1. & 
Coaput prioris Geminorum ;, the other, Ras al T awnm Munacthety 146 
Caput poſterioris Geminoryns : The two Stars oppoſite one to the otheEin 
the Feet of the ſaid Gemini are by the. Arabs called. al Hen'4.y.:Fartd 
will have them to.be 4pole and Hereeales ;, others will have ithemto 
be Triptolenws and Fe/on ; lame Amphion and \Zeihus 3 But with gt 
teſt probability they are conceived to be Caſtor and Polinx,; aumreg ht. 
Trabalia, being no other than .cwo. Worden: Poſts ſet paruthel one toc 
| ther, and jojned, together at each end-by. two other, tranſverſe: Btw". 
| Heace, faith the Learned: Palmerivs ;- Aſtrologers make uſe! of rhe like 
| Figweot Charafter, to denete this Tuys.Sign.; which they ay + 
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ASTRONOMICAL. Jo 
from the Lacedemonians—. Schillerius will have this Conſtellation to 

fiznifie Sf. James the Elder ; bur Schickardus, Jacob and Eſasx—Ic 

comes to the Mid-Heaven at Midnight, in the end of December and be- 
ginning\ of January. \ | 


C ANGER 


His Sign 1s in the Greek called Kzgxivos and Ormeres, |, e. Ofipes, 
it is likewiſe called Neps Afracas, Camarss ; in Arabick, Alſer- 
tem; in Hebrew Serta»; in Syriack Sartono ; in Perſian Chercjengh 
by the Turks Lexkutch or Lexkitch 5 and Texkutch, or Tenkitch, and 


his Vilenkutch, or Trenkitch ; 1. e. Cancer; in the Coptick it is called K1li- 
re ria, i. e. Beſtia, ſeu fatio Typbonis, The whole Conſtellation is made 
ples up of 13 Stairs, of which 4 ſhapeleſs. Amongſt which the firſt Star 


js called in Arabick Mleph, i. e. Preſepe, or the Miinger ; in Greek 
4drm ; it is likewiſe by the Arabs called A! Nethr« 5 in Chaldie Peſc- 
bre ; and it iS a Cloudy Starz by Galiles diſcovered to conliſt of 36: 
ſmaller 0nes—— This Crab was made a Conſtellation at the Intreaty of 


en Juno, being kill'd by Hercaules, for biting gg Ss Foot, when he 
In encountred Hydre. The Aſinegces with their Miinger, were Confel- 
ed lzted, becauſe of the Fight with the Gyants, Baccu#s and Yulcan char- 


ri ged upon Aſſes, who with their Brayings Frighted, and ſq pur toFlight 
e; their Enemies. Schilerus will have this Coxfte/lation aſcribed to Ss. 
he John the Evangeliſt. — This $2» is Famous according to the Cha/- 


to daick, and Platonick Phyloſophy, for being ſuppoſed the Gare by which 
Ne Souls deſcended into Humane Bodies. This Conſte#Fation may be ſeen 
of about Midnight; almoſt all the whole Month of Jexuery. 


L, | BW: 


His Sigh is by the Greeks called aiev ; in Hebrew Ares by the 
Arabs Al 4/44 ; 16 Syriac Ar'z05 inthe Perſian Shirz the Turks 

all it Ara or Arſlin, i. e. Leoz the Egyptian Copries call it Pimen- 
tcheon, i. e. Cubitus Nili, The Conſtellation conſiſts of 39 Stars, 
Whereof 8 inform. The firſt Star in this Conſtellation is by the Arabs 
Called Minzchir al Aſad, i.e. NaresLeonis; | The third Res af Aſad, «l 
Chemali, i. e. Caput Leonis Boreal: : The fourth Ras al Aſad, al Giennbi 
i.e. Capat Leomis Auſtralis : The fifth, fixth and ſeventhStars,are called 
by them Giebhe, i. e. Frons: The cighth they call Melich;, to which 
the Latine Regulss Anſwers. They give it likewiſe the Name of Kalb 
« Aſad; i.e. Cor Leonis, being a Star of the firſt Magnitude. The 
ſeven and twentieth Star they call Serphs, i.c. Matarrix, from the 
Change it-brings of Heat from Cold ; and Dazb' #/ Aſad, i. e. Conde 
Leonis, and is likewiſe of the firſt Magnitude. The Liow was made a 
Celeſtial Sign by Funo to ſpite Herewles, by whom he 'was flain; and is 
ſaid to have been bred in the M009, and from thence to have fallen neat 
the Nemeeen Grove in Arcadis, from whence called Nenedvs. Schillerins 
will bave this Conſtellation attributed to St. 7homies, but Sehickerdar to) 
the Lion of the Tribe of Jude. This Conſtellation will 'be ſeen in the 
Meridiag at Midnight in the Month of February. " w 
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: 'T His Conſt<l/ation in Greek bears the Name of my", to whiich the 
; . Latine Virgo Anſwers. In Hebrew It 1s called Bethula 5 in Syriac 
' Bthulto; in Arabic Adra and Adrenedepha 3 and in the Perfian Duſpiz 
: 4 Pakiza,; all tothe ſame ſenſe with the former. In the Egyptian 
: Coptick it is called Aſphol:a, 1. ce. Statio Amoris. It is likewiſe, in 
: reſpe& of the chief Star by which it is qgpcvocy being one of the fi} 
2 \'agnirude in her Left Hand, called by the Hebrews Shibbolerh, by the 
: Syrians Sh.wolto; by the Arabs Sumbels ; by the Perſians Chiſbez and 
: by the Turks Sa/kim; all ſignifying a Spike or Ear of Corn. In this 
7 Conſtellation Prolomy reckons 32 Stars, of which 6 inform. The 
2 ſixth and ſeventh Stars in this Coaſtellation are by the Arabs called 
+ Min al Auwa, de latratore; and ſo likewiſe the Tenth 2: The ſeventh is 
by them called Zawije a! Anwa, i. e. Angulus Latratoris ; The Thit 
*recnth, which is alſo one of the firſt Magnitude in her Right Wing, 
*called by Proclus Previndemiator, is by the Arabs called Mol W 4 
* Kxtepb: The Fourteenth, which is the Spica, Simak al A'zal, 1, e; Ef 
* ferens Inermem, Scil. Virginzm ; to diſtinguiſh it from another Star in 
'* Boctes called Simdk al Ramih, 1. e. Efferens Haſtiferuam. The 229, 23d, 

: 24th and 25th Stars are called Min al! Geph'r, i.e. Ex «/ Gaphr, which 
: ſignifies Velamen, Ventrem & Tefturam, quod Stelle ejus obtefte fit, 

This Sign, according to the Vulgar Opinion, is taken for A4ſtr&, or 

- Faftice 3 by others for Erigone Daughter of Icarins ; others ſuppole her 


- 


: ro be Ceres, (04 ſpicas texeat ; others call her Atergats the Goddeſs of 
the Aſſrians ; ſome will have her to be Fortuwe. Avienus makes her 
'*to be Is 3 and others again will have her to be Comcord or Peace, Schil- 
* lerins attributes her ro St. James the Younger ; - but Schickerdas will 
have it the Virgin Mary. This Conſtellation viſits the Meridian at 

_ * Midatght about the end of Merch, and beginning of April. 


LL IR 3A & 


-"T His Aeriſm 1s called by the Greeks »lre, mdws, mniy uy Zuyps, ; t0 
L which the Latine Libra Anſwers. By Cicero it is, called Jugwn, 
| anſwering tothe laſt of the Greek Names. In Hebrew it is called: Me 
: zendim ; 1n Syriack Masſatho; in Arabick 4! Mizenz by the Perkins 
* Terazs ; all fignifying Libram, Stateram, ſeu Balancem. The, Tus 
- uſe the Arabick Name Miza#, which in their Language is Ter 
: alati, i*e. Ponderandi Inſtrumentum. In the Coptickut is called Lewis. 
| die, i, e Statio Propitiationis. This Conſtellation is made up of $* 
©: venteen Stars, whereof Nine inform; among which, - the; feſt Near 
|: by. the Grecks called x43 Nai@& ; is by the Arabs called Zyban 
| Giewubi, i.. ©. (Chels Auſtrelis, and A! Kiffa, 41 Gienvth6 
: 4.6. Lanx Auſtreli; The third Star calicd by the Greeks 33d Gienss 5 
| accordingly called by the Arabs Zabane Shemdli, i.e, Chilo Boreas, 
| and Al Kiffe al Shemalija, 1.c, Lanx Borealu, There i8no diſtinEt = 
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ASTRONOMICAL 


Jl of this Sign, it being part of Scorpins. Yet Schillerns attributes it 
-to St. Philip and Hart sdorfins, to the Zeke! or Balance of Belſbaſar, 


'Dan-5-27. This Afteriſm mounts the Meridian at Midnight about the 


beginning of May. 


EF CORR WH 


The Syrians call it Afrevo ; The Arabs Al Akrab; The Perſians 
zdam; The Turks Koirughi, quaſh Ker' ito,0v, Candatus, or Uzun 
Koirughi, 1. e. Lowga Canda preditms; By Cicero it is called Nepo, 
which  Feſt#s ſays is an African Word ; By the Greeks =Ex/prics ; and 
by the Egyptians Copries Ifes, i. e. Statio Ijais. — There are counted 
therein 24 Stars, whereof 3 Shapeleſs: The 6 firſt are by the Arabs 
called 1clil al Giebha, 1. e. Corowa Fronts : The 6th is particularly, cal- 
ſed Gieb'be al Akrab Frons Scorpii: The 8th is of them called K4/b' al 
Akrab, i. e. Scorpii, &c.——The Scorpion is Fabled to have been made 
a Conſtellation for having ſlain Ori/o», who boaſting he would in 
Hunting deſtroy all the Wild Beaſts in the Forreſt ; Or, according to 
Nig idias, For that Hunting with Dianz in the Mountain Chillippies in 
the Iſland Chios, he contemned and: derided Her as inferior to him in 
$kill ; Or, according to Palepharus and Nicandar in Theriac, for da- 
ring to have violated her Chaſtity z for'which, ia Revenge, ſhe is 
bid to have ſent this Scorpion to Sting lim to Death, as he was, for 
which, at her Requeſt, by J«piter he was made an Aſteriſm, (Schic- 


I HE Hebrews call this Sign Akrab pro Akatzrab 4 magno ocalo: 
Ghe 


. kitdus aſcribes it to St. Bartholomew) and is feer to crawl towards the 


Meridian of Midnight about the cnd of: Mzsj, and beginning of 


Jane, 


EE __ 


THis Conſtellation is in Hebrew called Keſheth; In Syriack 


Keſhto; in Arabick Alkaws ; in the Perſian Tongue Kames ; 
in the Turkiſh T«/; all ſignifying an Arrow: In Greek nt6nc 
according to which fignification it 1s likewiſe by the Atabs called Ra- 
mi, by the Egyptians Pimaere, i.e; Statio Amevitatis. — It confiits 
of 31 Stars, of” which the firſt is by ſome of the Arabians called Zpgo 
al Nuſhabe, i. e. Cuſpis, vel Ferramentum Spiculi : The 8th Star in this 
Conſtellation is by the Arabscalled 4in 4! Remi, i. E. Ocalus Sogittarii- 
The 23d Urkub a! Rami, i.e. Suffrago, the Hough or Poſtern: The 
24th Rukbs al Rami, i.e. Genu, the Knee Of Segiitarius—. Hyginss, 
from the Authority of pe eyenes will have this to be Crotws, the Son of 
Euphemic, or Euthemis, the Nurſe of the Muſes, at their Inftance, by 
Jupiter, placed in the Zodiack. Others will have him to be Chiron. 
This Sign, at Midnight, will be upon the Meridian about the end of 
Jene; and beginning of Jal. - © 


CAPRICORN: 
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1h E Greeks give to this Sign the Name Aryouwgs, y "Amym; The 
it Latines Hircus Aquoris : In Hebrew it is called Geadi ; in Syriac 
*Gasio : in Arabick A! Gizaz; in the Perfian Bxzeghale ; in Turkiſh 
"U-/acks all ſignifying a Kid or Goat. In the Coprick or Egyptian 
Tongue it is called Hoprut vs, i.e. KErachinm Sacrificii. Tt is made: 
*(by the general afſeat of Altronomers) of 29 Stars, of whichthef 
and third are by the Arabs called Mz Sad af Dabth, 1. e. Ex fortuns 
*Mattantis; and ſimply, Dzb:gb, 1. c. Mains. The 239 and 24th 
[Stars arecalled by them Sad Naſhira, i.e. Fortuna averruncantis, wel 
:arvitlgantts Nuncinm; But the 24th, by a particular Name from its fity- 
tion, is called Denab al G:ebi, i.e. C4auda Capricorni.----This was 
{made a Conſtellation in honour of Ag:ipan the Son of Jupiter, bythe 
*0/cnian Goat, or rather his Foſter-Brother, Son of Aga, the. Wile of 
Pax, whencehis Name ; who as Baſſss, in Germanic, from the Au- 
'tbority of Epimeniaes writes, alliſted J4p/icr in his Wars againl} the 


:Titans, and Armed the Gods, and tor that reaſon hogoured wakes 
: Cceleſtial Dignity. The reaſon of his being Figured half Goax half 
'Fiſh, Theon, the Scholaft of Aratus reports, was, That he finding on 
"the Sea ſhore an empty Murex, or Purple Shell, is ſaid to have 
wound it like a Horn, thereby ftriking a Panick tear into the Tizgr, 
-and' therefore they repreſented him with a Tail like a Sea Monſter. 
Celebrated it is, according. to the Dodtrine of the Pythagoreans and 
| Platoniſts, for being the Gate by which Souls aſcend into Heaven, 
' and therefore tiled Ports Dorm. Schilerys alcribes this Aſteriſm to 
"S. Simon : It aſcends the Mid-heaven at Midnight abour the end of 


: Joly, and beginning of Avgaf. 
FRO AREYD $ 


j 5 hy Sign is by the Greeks called 517%, by Appin, Hydriaurw; 
þ and in the ſame Ggaificatioa by the Arabs, Skip al Miz, 1. e 5 
ſuſor Aqua. It is by them likewiſe called 4! Dels ; and in Hebrew 
"Deli; 1n Syriac Daelo; 1n the Perſian Tongue Dul ; in the Turkiſh 
: Kuzha; all ſignifying an Urn, or Watering-Pot. The, Agyptians 
: Copties call it Hupeutheron, i. &. Brachium Bemeficis., There are Tec 
7 koned therein, according to Pro/omy and Kepler, 45 Stars, Where 
* 3 inform. Of theſe Stars, the 2d and 3d are called in Arabick $4 
* al Melich, or Se'd a/ Mulch, the firſt ſignitying Fortuna Regt, the lai- 
: ter Fortuna Opurmn C& Subſtantie. The 4th and 5th are called $444 
Sed, I. E. Fortune fortunarum ;, under which are ſore other Stars 0 
* leſs Note, called 4/ Ava. The 6th and 7th arc called $44 Bus & 
| o Bulaan, j, e. Fortuna Delutientis, or Delutientiunw. The giby 11 
: and 1xth Stars are called $4'd al Abbija, i, e. Fartune Teftoriors® : 
The x4th Star in this Conſtellation being one of the firſt Magniruds 
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*in Arabick called Diphds al Auwal, i. e. Rims prime. 1t is like. 
' wiſe called Phom al Havr «/ Gienabi, i.e. Os Piſcs Auftralu,andcom- 

monly, but corruptly. Phomehant, This Aﬀteritm is by fome Fabled 

to be Genymeae, the. Cup-bearer df Fepiter ; by ſome Deucaleos t 

{whence by Yomaenss this Sign 15 Intituled Dexcalions Aque) By others 

friftens. By Schillerss this Sign is attribured ro St. Fude, bur by 
he Lhickerdas to Naaman, 1 Reg. 25.14. It is feen in the Meridian 


ry a: Midnight, about the end of Avguſ# and beginning of Seprew- 
Ian we | | | 

up | : 

rit / | we ay 8 oe Pe RS 

TY rr Os CUILO a 

{th ho ak | 

ag F4His Sign in the Greek is called 1x%" £neows, and by the 
Jews accordingly, Dagaim, i. e. Duo Piſces; but the Arabs 
he call it A! Hent, C al Saniace, the Syrians Nazo ; the Perſians 
'X ' Mahi; the Turks Balick ; which (ignifics a Fiſb in the fingular Num- 
her; fo likewiſe 1 the Cy it is called Pikororon, i.e Piſcu. Ho- 
v «The Nor%þcrm of theſe Fiber is in the Arabick called Hire Aibr- 
: mij, is ©. | Piſcis Borealis, and is known by the peculiar Name of 
i xoudries, as being repreſented by the 'Chaldeans with this Head of a 
p Swabow ; the realgn, as S:e/3ger conceiyes, becaule when tlic Sutt is in 
" this Sign, the Swallow begins to appear. in thoſe Regions : The S9u- 
y therw 15 called Haaxt al Gienubi, i. &., Piſcis Aural, The whole 
F, Conftellatioti confiſts, according 'to Prolomy, of 38 Stars,' whereof 
j 4 inform. The Stream, or Tenkis fuſio' Stellarum #triufque Piſcibus diſ- 
| poſta; Vitrwyiue calls Mercaris Domum ſen Delicias, which Seal'ge w_ 
Ki ceives Wo is tg: Lagneam;, or as Pliny terms it, Comm 47 
- Fiſcium. The Ardbians call it Cheir, vel Cheit Kottani, i. ce. Filuns 
: Liateum. —— Theſe are Fabled to be the Syriez Deities,  accordin 


to Germanichs Hrie dud Numins Piſces ; by which are underſt 0 
ens and Cupid, 28 Hygines (from the Authority of Dioguerue Ery: 
threns) writes., © For Venks, and het' Son Capid, coming to the Ki 


=p . 


Expbrates, add frighted; at the ſudden appearance of the Gia; 
Typhon, caſt them Tbs i the River, and tained the ſhages 'v 
- ſhes, by whych meabs t ; oped from danger? For this 
fo i tans aditain rom Ear ih,” teſt 

2 Bur theScholialt 


£ $4 
p L3.* 
a 

4.7 


: For chis tea 


"leſt th 
Eat up their. Deities hl. t'o Ger, 4 
; writs That theſe wers the Fil ch _ 
- the Bank 'of Eupthyares x gteit Egg, upon WHICH, 
: Hatch'd Venus, the Syrian Gdddeſs. "SthIderits will have 
f ted to Sr, Merthjes ; but, .Sch;tardus 49 7 aw Fiſhes in the Goſ- 
{ pel, John 6, 9.——=This Aſteriſm 'may be ſeen in the Meridian at 


Midaight, almoſt, the whole Months, of, Segtermber and Ofte- 
ey, i Fi 3s hat Sond'y Y Z F £450 # | A, : TED ” : s p: 1 Pd 


ESO. % 
WW {| 28 4 2 . 
- 


£20 

% þ R : * b CE 2 ax 6M 
0,” * <5 
2-8 
_— I F © A 
" # % £ . +9. 2h 

\ 2 , 4 O i " oa os , x 

5 LO 4% 4 # « q 4 , v = 
þ Toh vw > SLND h R *e | ; MO 28 

* T , : *E _ 

| * "= k h - *Y 
F x ; - ” GH 
: . X 1 F s 4 > ws . - _ L ow | IS: 
« w F bn ; p©® ; J ; T3 F 4 L 4 » Fu 
* * -8 ®: 3 , " : : LEY 

gre . . = mY _ . 
> # þ 
[2 4A _ 
J.. _ F 3 £% : £ * 43 


$7 


"# of 


a7 S* 


© 4,6 


RECREATIONS 


ok 


FS 2”, 
————_—y 


II. Of the Ancient Northern Consrezrarions, 


HE LL © 6 E 


O Named by the Greeks ; it is alſo called Urſa Major, &c, Pl, 
j ftrum Majus ; in Arabick Dub Ackber ; it is likewiſe by the Arab; cal: 
* led Berndt al Noſh al Cubra,i.e. Filie feretri Majorisin regard the 4 Stars 
” that makerthe Body of the Bear reſemble a Brer,and the Three inthe Ty 
* theVazgensor Maidsthat Attend the Corps: And for this Reaſon,the Chri. 
© ſian Arabs call the four Stars Naſh Ladzar, i. e. Feretrum Lazwj, 
: and the Three in the Tail, Mary Magdalen, Martha and their. Maig; 
| by the Perſians it is called Hephriirengh Mihie, i. e. Septentrio Major, 
- and by the Turks, Tidigher Tilduz, i. e. Septene Hells, and by the 
' Latins, Seprem Triones. This Conſtellation conſiſts of 35 Stars, where- 
© of $8 inform. Of theſe Stars the 12 and x3 are called in Arabick & 
” Nekra al Thilitha, i, e. Cotyle, Scrobs ſeu Cavitas offs Tali ; the 16 Dily 
” al Dub al Ackber, i. e. Dorſum Urſi Majcris ; the 17 Merlk al Dubul 
' Achler, i, &. Epigaſtrium Urſi Majors ; the 18 Mcyg'res al Dub al 4. 
' ber, 1. e. Uroxygium Of Majoris; the 19 Phaid al Dub al Achber, i,c. 
* Femur Urſi Majoris 5 and theſe four laſt Named make up. dl Nsſþ 4 
” Cubra Feretrum Majus. The 20 and 21 are called «l Piikrs way 
' al Nekra, al Thanija, i. e, Vertebra'ſeu Cotyle ſccunas 5 the 23.and 1 
' of Nekra al Ula, i, e. Vertebra ſeu Cotyle prima. The thiee Stars that 
' make the Tail are called, «/ Berdt , i. e. Filie; whereof the fr is 
© Called al Havy, fignifying a/bum Nubiculum , the ſecond is called a} 
' ndk, or al Anh, Le. Capelli - the third Altai, i.e, Gubernator, Thi 
* Conſtellation was firſt found out by Naxpilus, and was: Anciently, the 
Greek Sea-Mens Guide 3 as the Leſſer the Phenirians :, The Reaſons, 
becauſe to the Greeks, who Sailed the Mediteranean, Pontick and Exx 
/ #ne Seas, this Conftellarion was (till apparent : But to the Sydoviaw, 
' Phanicians and Carthagenians, who were more Sautherly, part'9i the 
: Greater Bear was either by the Poſition of the Sphere, 'or ſome other 
' Accident, ſometimes depreſt, or obſcured.; but Cynoſars ph. 1 
| peared rothem - And therefore, theſe laſt choſe the Leſſer, and ih 
' Greeks the Greater Bear for their DireFreſs. . | eat 
.  Schilervs Attributes this Conſtellation ta St. 4£chael'; but Herlſter 
| fins toone of Fliſa's Bears , 2 Reg. 2.24. Or the, Wagon of Jae9gr 
2 Charior of Joſeph, Ger. 45. 27, &c. 46. 29, _.. roi 


COLO ER. > 


: CO called by the Greeks, quaſi Canis Canda 3 the Hebrews call it G+- 
i naſh, i.e. Gallinam cam Filiis ſuis ; by the Arabs it is called Ds 

' Afeher, i.e, Urſus Minor, and Benat al Naſh al Sughra, i.e. Filie Fe 
| reirs Minoris ; by ſome of them it is called Agials, i. e. Plaſirem3 
by the Perſians it is called Hephturengh Kihn, 1. e. Seftentrio Minor ; 
' he Star in the extremity of the Tai/, is called by the Arab Cont 


4 
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 ASTRONOMICAT, 
mali ; 1. ©. Stella Boreas 3 by the Turks, Ti/dsz Shemali; and abſo- 
utely Tilduz, 1. e,, Stella; and by a peculiar Name in Arabick it is 
Galled Giedi, 1. e. Hedis. The Italjans call it 7ramontans ; and we, 
the Pole, or North Ster. The two laſt and brighteſt in the Fererrum,or 

vareare Called by the Arabs / Phercadenor ol Pharceatin,i.e.Duo Vitals. 
The whole Conſtelaziow conlilting (according to Prolomy) of Eight Stars, 
whereof one inform, of the Fabulous Anaftroſis of this and the for- 
mer Conſtelation, Diedorw Sicuius Reports, that theſe were the Nur- 
ſs of Fupiter, and privately kept him from the ſearch of Sears, for 
which they were by him, 1a gratitude placed in the Heavens, and cal- 
led by the Name of the two Bears, being Worſhipped with Divine 
Rights,by the Cretians and Siciliens;by whom they were Styled Dee Me. 
tires, Ochers refer it to the Fableof Ce/iHFo and :her Son Arcas 3; as He- 
fiod and Ovid. ThisConſtelerion was firlt diſcovered by Thats the Milefran, 
25 Hyp ins affirms, for which Reaſon it was called likewiſe Phezice, 
from Theſes its Inventor,being by deſcent a Phexician,who firlt gave ir 
the Name of 4r@: or.the Bear 5 but trulier {0 denominated from the 
whole Nation of, the Phenicians, who in tlieir Navigations ( before 
Thales) obſerved her as their Dire@reſs. 


D- R..4-£ O. 


s Bo -T His Conftelerio the Pocts feign ro have been the Dragon that 
4 kept the H«ſperides Ilain: by Hereales, and made an Aftcriſm by 
FX Juno. Others will have the Dragon to be brought by the Giants, in 
their Flight with the Gods to oppoſe Minerve;, and by her to have 

" been ſtrangled and thrown up to Heaven, end there. fix'd as a Trophy 
of her Vitory, Schillerws Attributes this 4fer;/aw to the H. Innocents ; 


: but Schickardus to Draco Inferuws.— It is called by the Greeks 
- Bejgwrns Acreurpeds, by the Latines Dreco ; in Hebrew 7annin, i. e. Dra- 
5 0; by the Arabs Tirnin and Tannin, as the Hebrew, itis likewiſe by them 


« WH likewiſe called Taabsn, or rather Thebay, and in the ſame ſenſe by the | 
r WW Pcrlians 4ſbdebs, which is interpreted Serpens, qui Homines as Beſtias 
, ' devorat. Some among the Arabians give it the Name of al Hajjs , 
I which is alſo appropriate to the. Southern Conflelation of the ſame 
| ” . Itis madeupof 3 Arrap of _— _ goo Star yg 
? the Arabs called «/ Raky, or Arrikjs, i.&. Saltator, ſeu 1ripedia- 
ag the three next «/ Awaid, i.e. Pulſatores Teftudinis., The few in 
the Head is called Res af 7invin, i. © Coput Draconis. The 14, 15 
atid 16th are called «/ Tide j. e; Chytropodes, from their Poſture, re- 
preſenting a Skillet with Feet, Tripon or Bratidiron, The 20 and 2t 
ire called Adphay at Dib, i. & Ungels Lapi: The 27 is called Aldibeh, 
i. e. Fifime, as being placed before that in the Horn of Cepricors cal: 
Id $1'd 4! Dehih, i. c. Fortune matFant#. This Confelation is ſeen 
in the Meridian about thic end of Jeve. 


WF » 
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His Aſ/teriſm in Greek bears the Name of "tran & Ones, i, 6 6 
7 geniculus; and by ſome of the Larines Niſus, vel Nix, avis Is 
' beranti jimilss; by the Arabs Giathi ala Rucbeteihi, i. e. Incumbeys Genn 
' Es. The Number of Stars in this Con#tellation are by Ptolomy reckoned 
: to beg, of which the firit is called Ras a Giathi, i. e. Capnt Ingeyiqj 

and commonly As al Aben. Thar in the Elbow from its ſituation be 
: called Marphak, that in his Wriſt Mi&am, i. e. Carpms, and' common! 

* Maaſym.——This Conſtellation ſome will have to reprefent 7heſexsot [riyy. 
others Orpheus or Prometheus ; qthiers Thameris or Thamyras 'a Thigh 
Poct;: who contending with he Muſes fot Skill, and by rhem overcome 
was puniſhed with the loſs of his Eyes ; and' in the Memorial of their 
Vietory, plac'd in the Heavens in a ſupplicatory Poſture, as deprece- 
ting his Puniſhment : But Panyaſes will have this Afteriſm to repreſent 
Hercul:s, This Coniellation comes to the Meridian at Midnighit in the 


Month of Func, 
ARCTOPHTLALZY of BOOTES. 


Reophylax and Bootes are one and rhe ſame Conftellation ; the Firk 
ſignifying Cuitos Urſorum, the Latter {o called wm" mi Bec, i, e, Bi. 
vis, », O8iv, 1, e. pellere, quaft Boum Agitator; but in the Eaſtern To 
the ſame ſeems to be deriv'd a 7 Boer, ie. a Clamanto, whence by the 
Arabs called al Awwa, i.e. Yociferator, and al Neckar, i. e. Feſſor ſex'Pu 
ſtinator _—[t conſiſts of 23 Stars — This forhe Fable ro be Lycan, 
others Arcas, the Son of Califto his Daughter by Jupiter ; the Scholl 
of Germanicus makes it to' be the Conſtellation of Icarus; and accordingly 
Propertizes ſtiles the Septentriones, Icarus his Oxen, in this Verſe, 


Fledum Icarii S;dera tarda Boves. 


Which Conſtellation is ſeeri upon the Meridian at Midnight about the 
beginning of May. 
| CF TR TS 


Apo will haye this Star fo called, quaſi ab Ives *agurs i.e, 4 Card 
a I C;ſe ; bur trulier, ad Top; 'aguns, 1. ec. Cuſtos Urſe, inthe ſameſenle 
as Aritophylax. This the Arabs call al Simat al Ramih, i. e. Efferens Hr 
#ferim; mn the common Globes and Hemiſpheres falſly Hnzme. 


ARTADNES CROWN. 


His by the Greeks is called ar #4&ns, i, e. Corona Boreds, © 

Prima; and accordingly by -the Arabs, al {clil Almani, | © 
Corona Borealis , and ſimply Al Tclil, i. e. Corona : It is by the 
likewiſe called al Phecea, i. e. Apertio; in Hebrew Kir Schetali, k & 
Corona Siniſtra; and in Chaldee , Melphelcarti, i. e. Sertum Pupilte. I 
Conſtellation is in Form of a Circle nor compleated, a thay 
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by the Vulgar Arabs called Xie oghry, 1. e. Scutells fraas The brights 
of in this Circle. being of the ſecond Magnitude, is" called Zacide Coro- 
», and by the Arabs, Nair Phecca, 1. E. Lucida Phetta, | This Crown ; 
conſiſting of Eight Stars, ſome Fable: to have been of Gold: Arhenemut 
ſays it was made of a Flower or Herb called Theſews ;\ others will have ir 
to be of Lawrel or Myrtle; Bayerns deftribes it to have been compoſed 'of 
Elder Leaves mixed with Berries ; Photins gives this Fable of it : They re- 
port (ys he) that a certain Nymph. Named Pſalacantha-in the Iſland of 
{aria being in Love with Baccus, endeavoured to procure Ariadne to'this 
Bed ; on condition he would likewiſe be kind to her;- which Baccss refu- 
ſing, ſhe plotted to do Ariadne a miſchief : This the God diſcovering , 
hein paſſion Transform'd her ro an Feb bearing heri Name: Bur after- 
wards, repenting the Fat, by way of Recompence and Honour; he 
caus'd the Flower to be entwin'd about Ariadnes Crown, which he had 
already fix'd in the Skie. Now moſt make only Ariadnes Crown to be 
Conſtellated, yer others place Ariadne her ſe!f in Heaven, as Scaliger hath 


obſerved ; and for proof whereof they add the Teſtimony of one of N:-- 


705, and another of Trajan's Silver Coins, having on their Revetſe, the 
Figure of Ariadne carried up to Heaven in the ſame manner as is repre» 
ſented by Propertizs. Schillerizs will 'have it our Saviours Crown of 
Thorns, but ZZarſder/iizs will have it to be Queen ZHeſters Crown, Heſt: 
4-17: | : RS TN 


ORPHEUS Hs LTRE. 


His Conſtellation is by Ptolomy called Mes Acdaoper, and by Aratia 
=  aves xamperns, i.e. Lyra, deorſure -pendens ; it is likewiſe by 'the 
Greeks called xavs, i. e. Teſtudo ; and by the Latines Lira and Fidicela, 
and Yultus cadens ;: for it is reprefented in'form of an Eagle or Yultsr, 
holding a Ly7a Inverſt. By the Arabs it is called af Lura, from whence 
wmes the corrupt Name Alahore pRony Attribuced to the firſt grear 
Star in this Aſteriſm : It is likewiſe called Sulaphat, i. e. Teftudo; the Per- 
ſans call it Ciengh Rumi, i. e. Cythara Greca: Ir conſiſts of 11 Stars , 
whereof the vrſt is called by the Arabs Nes'r Waki, i. e. Yultur Cadens : 


Some Artribute this Conſtellation to the Lyre of Apollo, others ro Orphens , - 


to whom Mercury, who firlt invented it, : bequeathed ic, and it:woul 
tefuſe ro ſound at the rouch of the Hand of any other: Artiſt.” i Sohille- 
195 will have it repreſent the Manget whereon our Saviour Was d, and 
Harſdanfins, Devids 7 Sam. 16. 23.Itis ſeen in the: Meridian\at Mid- 
wg in the end of Fuly, and-partly ar the beginning, partly at the-End 
ot the Year. ; | | RETE | 


OPHIUCUS, Or SERPENTARIUS. 
Pls Sign by the Greeks called '09195725, and by the Latines Serpenta- 

rims; 13 by the Arabs called al Hawnaji.concthat keeps and Nouriſhes 
Snakes : Tt is Commonly called al ZZangue ; by the Jews it is called Utze- 
rth Hijah, i.e: Tenens Serpentem : It conſiſts of 29 Stars, whereof four 
inform. The firſt Star is called al Rai, i. e. Paſtor, and Ras al Hawra, 
1. e. Capnt Serpentarii ; the ſecond is called Kelb. al Rai; i. &e. Canis Paſtors: 
In this Conſtellation the Ninth Star is more Eminent than the rſt, me fs 


i RECREATIONS 
called Unuk al Fiaiya, i.e. Collum Serpents —— Eſcalapias is aid to hays 
my converted i this Sign for his rare Skill in Phyſick, and. of 


4.6 

| Particy- 

larly for the Cures by him done, by help of an 2Ycrb ſhewn him by 4 
Serpent. P olizelus Rhodins Reports, that t ws Ophincus was Phorbas Prince 
of Rhodes, by Hyille the Daughter of Myrwiden, who, when that Idan 
was extreamly infeſted with Serpents, and eſpecially by 2 grear Dragan, 
which devoured many of che Inhabitants, is ſaid to have clear'd the ;. 
land of the Venemous Beaſts, and to haveſlain the Dragon, and in Me: 
''morial thereof to have been Conſtellated by Apollo. fepler will hays 
this Conſtellation to repreſent Laocoon the Trojan mentioned by Virgil, 
This Conſtellation reaches the Meridian at Midnight about che Begingiag 
of June; the former part of the Serpent aboutthe beginning of May ; the 
hinder parc about rhe end of June. 


The S W 4 N. 


FT” His Ses is called by the Greeks K-05, by Ptolomy "Opres, i, & By: 
| lucris ; by Ovid Milvias, and by others of the Latines Galling; ac- 
*cording to Which laſt it is called by the Arabs 4/ Deaiagie to which 
"Anſwers the Hebrew Name Tharnigoleth. It js likewile by the Arabs 
"called al 7air, i.e. Polucris , and Xatha, Which is properly an qe 
' Fowl reſembling a Pigeon. The Perſians call it /Þherad; and the Turks 
| Baghirtlik ; Ptolomy reckons in this Conſtellation 19 Stars, whereof two 
] SEO The firſt of which is by the Arabs called Minkar al Degjagic, 
i. e. Reſtrum Galline ; the gth Saar al Degjagit, i, &. Pectns Galline ; the 
' 5th Danab al Degjagit, i. e. Canis Galline ; and HHerſym, i. e. Roſa, att Li: 
' lium redolens, 28 allo, al Rid ph , i. &. que pane eft ſew ſequens ; ic 
" follows four others, whereof two in the Left Fact, and two others in the 
"Left Wing. The Fable of this Afteriſm is, by Theow , who makes this 
' Swan to be placed in the Heavens not in Memorial of Jupiter, but in 
: Honour of Apot, as particularly Dedicated to him , being a Mukal 
Fowl. Ir is upon the Meridien at Midnight in the Month of Faly, 


The A R R 0 W. 


© FT is by Ptalany called Ori 'anuowr , i. c. Afteriſmis Sagitte ſou Tee - 

Twi Firew iris called al Sab'm. i. e, Sagitta, and in the Globes 
of Hance; inthe Hebrew Chetz + Kircher ſays it is in Hebrew Named 
| Satan ſes Demes; and that the Turks call it Orfercalems : It conſiſts of 5 
Stars. This was the Arrow, with which Hercules flew the Y »/tare that 
| Fed upon Promethiss his Liver: And Promethius being received into fi 
- Your with Jupiter, the Arrow in Memorial was made an A#eriſmin Hee- 
' ven; by Cicers called Muſator , * by others Teme Meridianas: It Traniper- 
 ſesone of the Wings of the Eagle ; and paſſes the Meridian at Midnight 
| abour the Middle of Foly, | 

f | The £ 4 G6 L FE. 


vis Ales; it is likewiſe called in Arabick Okeh, i. e. Aquila Nie; 
Gefaer called Leporeria, which in the Perſian Tongue is called Alst; 


| F: the Greek this Conftullation is called 4s "Opn , & e. Aquila, & Jr 
| H Turkiſb, 7auſbangjil, i. e. Aqoila Lerporaris ; ia Hebrew it is called 


AX 


Neſche 


— _ &”T. > 35, 3 »v FR. A. me a. wt. = 5$+. 


= ——_— > ep, * 


thief, i Boyd 06 Sora Sy Pharas, py enet 


WOW. IR 9 OR OW 


t 0 £ 6 as 
w- » 
oe p F 
- ; "*, Lg an "8 ; » 
A STR ONOMICH 1 


Neſcher, which ſignifies an Eagle : Tt confiſts of Ms " are the 
gn Arabs al Nes'r al Tai air, 1.'E. rakes wvolens ; it is alſs 


called Lucids Aquila ; the 9th' Star is called Daneb Alakab, i. c. Cands As 
qile. — This Eagle (according to the Poets) was Conſtellated by Ju- 


ut is called by 


piter for the Rape of Ganymed; or (according to 
Jupiter going from Naxes, to'War againſt the Vis 
Sacrificing,. 4 to him. in a 
Fidtory, he took that Fepl into his 
us the Fable quite ocherwiſe ; for he Writes that che Eagic was Conſtele- 
ted by Jupiter, for ſuckling him when an Infant'in Crecr:, with Neter ; 
which ſhe firſt Drank from a Rock, and then brought it to the God. A- 
bout the middle of Faly, ar Midnight ir m_ be ſeen vn the Meridian. 


Agloaſthenes ) "54 
ans, 


The DOLPHIN 


Y the Greek it is called atapirec Arete, i, Aries Delphinic; : 

by others ise9s «209% i. 6. Piſces Sacer ; iti ah Dagaim , i. <: 

Piſces Maris ; the Arabs call it Dulphiz ; int which the moſt Eminent Scar 
Co jo is by Dew Arabs Danab al Dulphis, i.e. Caads Del- 
us, This Afteriſm Cicero called Carrus; —_ 
aces nar: wag 5; This Cox "well Aber Gyr um- 
ber of Stars in it being Lto the Nu of. the Muſes 
mous ; (2x04 fait Ocruttis fialix in amoribus ſudex:; as being Inſtrumental 
to Neptunt ins his Amorous purſuie of 4 tte; who fled; and conccal'd 
her (elf from him 2 Nor is this” Aferiſss leſs fot the Fabulous 
Tranſport of Arias; in Ovid: Feſt. 1. 2. it paſſes towards the Mcridian ar 
Midnight abour the end of Faly. * Kat 7 | 
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is called likewiſe Zqu#s Major, Mcduſens,Gorgonia, 'Ballerd phontens and 
by te Arad af Ennio ron i-e: Fans Plies,” and 
1s '& bent, fs 


Bquns Secnndat; in Hebrew it is call'd Zluſus chall Kev- 
x'm, 1. C. Equine Cornutes :* It conſiſts of + +6/Stars; amon 


Tos Con ellation is called Pegaſus ; by the Greeks, *Hwnnis inms, It 


which the 
4%i: Thatin 
| wel vehtnds Lo- 
| "”, t rs Per 
ans Mlenandnis ,- | 


hron deſcribes him 


th joyning of the Wi 
ag ONT ne 7 

thet to robe tr x ah Jy ” The Greek 
to have been preſented to Auroraby Fapiter © 
to be the Winged Steed of the Ara up »7, upon W 
n arns and Artemidorss ' Peg, Ts not a 

nd accordi Va ws, ' the Name cams tor derived dohs 
wy kd = eu Ir is ſeen iti the Meri 


k ©. Comp avit e maltss componituv 1, 
| -_y Taki a habe middle of Azgxſf, and beginning of Septem- 


ANDRO0- 


an £aple, as he ved 
rw Auſjlce, 3 whereupon, after His 
particular Patronage, . But Merv gives 


» and alſo Fa. 


is ſaid to Ride. 
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RECREATIONS 


ANDROMED 4 


& 


/*T His A4#eriſm is called by. the Arabs «/ Mars al Moſallals, i. e, Mais 
i T Catenata 4 In Hebrew hs Shalahajala Baal, i. by Sar; par. 
/ Ir conſiſts of 27 Stars ; among which the 12th called by the Arabs Gia 
of Meſalſala, i. e. Latus Catenate ; that in her Girdle is called -/zor and: Ms 
' Zar ; that in the Border of her YVe# they call al Deil, wel Addeil, 6 Sp 
| ma ſou Lacinia Veſtis ; the 15th is called Rigil al Moſalſala, i. e.:Prs\Cge 

nate. This Conſtellation comes ro the Meridian abour . the middle of 
. October. Asto the Fable of Andromeda, ſee after in the Whale. 


PERSEDUDS. 


D FLTO TON 


Alled alſo Trigenes and Delta; b the Latines7riaxguluw, .2n # 
ulum ; in Hebei 


*# 


" | MICLY . C25 a8 2 
{ ig at Midnight comes to the M 


CEPHEDS | 


Sa ARDS 


WIE STS pA 


ASTRONOMYERKL 
CEBPAEWU 3 


T HE true Name of this Ateriſm by the Arabs is Keiphus ; In He- 
brew it 1s called Bazlath Hale, 1. e. Doemina Flamme#; aid ig 
Arabick Multahab, .i. e. Inflammatas, . This Conſtellation conſilts of ' 
1; Stars, whereof two inform : Among which thete is one in thie Foot 
called 4! Raz, 1. e. Paſtor ; and berween his Feet anpthet called 4/ 
Ketb, i. e. Canw# ; and upon his Hands certain others called 4/ 
Ab nam, 1. e. Pecudes, The 3d, 4th and 3th, are by Olugh Beigh 
called Cawakih al Phirk, i. e. Srella Gregis. This Cephens was Son 
of Belus, by Anchinoe the Daughter of Nitzs, from whence tlie Per- 
fans were heretofore called Kipires, over whom he was King, ts like- 
wiſc of Phenicie, and Reigned both in Babylon and Joppa, reckoned 
among the Royal Fautors of Aſtronomy. Ir is beheld inthe Meridiatt 
at Midnight about the end of Azgaft, and begitnitig of Sepremiber. 


CAHILL OO ES 


Throxi ; by the Arabs D4+, al Curſa, i. &.; Iwthronits, It is allo 
own by the Latin Name of Carhedra, 7hronas & ſedes Regia; it con- 
ſits of 13 Stars according to Prolowy, but Tyrho hath obſerved therein 
no leſs than 45, beſides the New. St4r , which appear'd in the Year 
1573, and vaniſhed the Year following * It is reſembled by Artes to 
the form of a Lecowids or a Carien Key, —— The firſt Star in this 
Conſtellation is by the Arabs called Caph al Chadib, ice. Mennt rin. 
The ſecond Star is called by the Name of 'the whole. Conftellation, 
Dit « Curſe. The fifth is called Ruche Dit al Curſs, i. &: Gen In- 
thozets. The bright-one in the Breaſt is called Sadr, 1 & Pettor. 
This Cafiopea was the Wife of Cephens, and Mother of Av4romeds, who 
contending for Beauty with the Vereides, was, 4s a Puniſtimenr, and 
in Memorial of her Arrogance, placed in Heaven with, her Heels up- 
wards. But: Tycho giyes us a better ground of the Fable; who writes, 
That C-phews was a great Aſtronomer, or, at leaſt, a Fayourer of che 
Profeſſors of thar-Science, who in a grateful acknowledgment of his 
Encouragertient of their Studies, gave to ſeveral Conftellarions che 
Name of his Wife, Daughter, and Son-in-Lew, which he received fron 
Licero, He likewiſe reports, That in the time of Cephexs, thoſe Stars 
which make the Couſtellation of Caſiopes. did riſe with the firlt de- 
free of Aries; and that under that Conſtellation the /£:hidpeans did 
olemnize the Inauguration of their ſucceeding Rings, in Memorial 
df their. firſt Mother Cef/iopee, whom he ſuppoſes more probably to 


[ is likewiſe called by the Greeks 34 53 $gorr, i. e. Mulier ſedis, ſrve 


have been called: Caſiepes. : This Aſteriſm is diſtovered in the Meri- 
LAY E 


dian, partly. in the- end 0 h and beginning of 2y ; partly at 
the end of September and beginning of OcFober. 
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MEDUS As HE A D. 


HE Fable concerning this Conſtellation is this. Perſeas comin; 

into Mans Eſtate, and being furniſhed with Sword, Hat ang 
Wings, of his Brother Mercury, was ſent by. his Foſter Father Poj. 
deftes to kill the Monſter Medu/s, who was to have devoured 4; 
»eda, who for the Pride of her Mother Caſiopes, was bound with a 
Chain to a Rock by the Sea ſide for that purpoſe 5 but Perſes, | ity- 
ing her caſe, undertook to fight with the Monſter upon condition 
that Andromeds might be his Wife : Whereupon he ſlew the Monſter, 
and Delivered and Married Andromeds, and returned home to the 
Iſle of Seriphus with the Gorgons Head. For which Exploit, Jupiter 
his Father took him up into Heaven, and there placed him in the form 
he overcame Meduſa, with his Sword in one Hand, the Head of Me. . 
i/4 in the other, and the Wings of Mercury at his Heels, Schilerine 
attributes it to St. Paul ; Shickardus to David with the Head of 


Goltah, 


HENTOCH V S. 


; His by the Greeks is called 'InToaams, 'Exd ann, 'Apwnndng, x; Sign 
Z ms3 by the Jews Hz Roah ſcobids Hareſan, i. e. Paſtor tentns fit- 
: zum; and in the ſame ſenſe by the Arabs, Mſih al Inan, i. e.. Tenn 
' Hibenam, or Mumfik al Amna, 1. e, Tenens Habenas, to which the 
+ Greek Name Heaiochus anſwers, i. e: Habenifer..——e[t conſiſts of 14 
{ Stars, among which the 4th is called Menkib Dil Inan, i. e. Huimerss 
: Heniochi : The x1th Ce'b Dil Inzn, i. e. Talus Henioce, ——This Con- 
; ſtellation the Scholiaſts of Germanicas will have to be Mirtillas : The 
: Trezenians are for Hippolitus; others for Erithonivs, wha Pliny makes 
the firſt char join'd Four Horſes in a Chariot.  Euſebiss makes 7rochi- 
'lus the Argive, who was the Son of Callithes the Prieſteſs of Jun, 
{the firſt Inventer thereof: Others will have him to be Oenomavs. This 
"Sign attains the Meridian at Midnight about the middle” of Pt 


cember, 
H £4 0.1 wik K F 'D'S 


”"F Helſe are two Stars in the Left Arm of Hezjochns, . called by the 
A Arabs Sadateni, i. e. Brachium ſequentes, They are likewiſe 
called Giedya», and Maazein, i. e. Dao Capri. Theſe Cleoſftratus the 
Tenedian is ſaid firſt to have difcovered ; They ate ſaid both * _ 
1 110g 
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ASTRONOMICAL. 
Riſing and Setting to cauſe Storms and Tempeſts, and therefore by 
the Poets called 


orrida C* inſana Sydera. 


The AMATHAAN GOAT 


Tis is a bright Star in the Shoulder of Heniochus, of the firſt 
Magnitude, called by the Avabs 4iyu4, and commonly, inſtead 
thereof, 4##4, In Hebrew, 4þ or Aib ; in Syriack Jruthe ; all lig- 
- nifying CapeZune. This the Poets Fable to have been the Mother of 
the two Kids, and Nurſe to Jupiter ; tho others report him to have 
heen Suckled by a Sow ; the Cyerans, for that cauſe, honouring that 
Creature as Sacred, But the more General Opinion is, That he was 
Suckled by a Goat, and from thence he deriv'd the Title of Agiochas, 
or the Goar-NuriF, And to this effeQ, in ſome Medals of the Empe- 
ror Valerianus, he is repreſented in the Figure of a Child mounted on 
the back of a Goat, with this Inſcription, JOVI CRESCENTI. 
[ ſhall hereunto only. apply an Ingenious Epigram of Crizagoras, in 
Greek, upon a Goat, whoſe Milk Avgnſtus Ceſer uſed to Drink. 


| Thus Emnglifhed : 
When Czſar did our full Bags Nettar tafte, 
Whoſe Spring th*Exhaufting Pole could never waſte ; 
Me, that he might not want that Milkey fore, | 
To Sea, with him, in his own Ship he bore. 
Strei2 bt *"mong the Stars, ſhall I be made to ſbine, 
For he T ſerve, than Jove's, no leſs Divine. 
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dEven Stars on the back of the Bu, by the Latines, from the time 
- of their Riſing, called Yergilis; by the Greeks an 53 nav 3; by the 


. Arabs A{ Thar aiye, i. e. Multus ſew Copieſns. They are likewiſe by 


them called A! Negim, 1. e, Aftram; by the Syrians they are called 
Chimo ; by the Perſians Pers, and Perain; by the Turks Ulzer ; by 
the Jews Chimes, and Fuccorh Benorb. Thele are faid to have been the 


Daughters of At/at and Pleione, whom Mero makes the Nurſe of J«- 


iter, who fed him with Ambroſia 3 but commonly they are reputed the 
urſes of Baccus, and for that Conſtellated, Their Names are Meie, 
Merope, 7 aygeta, Celeno, Elefra, Merope ; or, according to the Scho- 
liaſt of Theocr. Coxcymo, Glencia, Prot, Perthetia, Maia, Stonyehis, 


Lempado, Michael Florentins adds to them two other Stars, which 


he calls Atlas and Pleione, Galileas hath obſerved in this Conftellation 
above 40 Stars; and Riccio/zs no leſs than 40. FTE 

The ſeven Stars in the Head of the Buf; called by the Greeks 
Pleiades, the Latines call Succu!e, from the Greek Letrer y Vpſlion, 
which they reſemble, or from their Mother Hys, Daughter of Oce- 


however 


' *us, and Wife of Arlas3 by Ulagh Beigh they are called 4/ Debaran, 
| ' CG 2 


RECREATIONS 


Lowever that Name is peculiarly applied ro the brighteſt of them. 
commonly callzd Ocalus 7 anrt ; in Hebrew they are called Chime frog? 
the number of Stars of which they coaliſt. ; Theſe exceſſivel lamen- 
ting the Death of their Brother Hyas, who in Hunting was (ain by a 
Lion, were, by the commiſerating Gods, converted into Stars, whoſe 
Names are Ambroſia, Euiora (or Euaoxa) Pheſile, ( or Paſithea) Phileto 
(or Pyth») Thye ne, (or Tuke P, Coronis and Prolixo (or Plexauris, ) ; 


IIL Of the Ancicnt Southern Coxsreiiarions, 


OR IO N. 


”T His Conſtellation was firſt by the Betians called Candaoy, after. 
j wards '9«o, called by the Latines Hyriades and Hyrides, from 
his Father Hyries. It is by Plautus, Feſtus and Varro, called Juguly, 
eo qnod armatus ſit ut Gladins; by the Jews it is calle 1 Gibþor, 1. e. 
'Giges, and Kelb Hi Giebbor, 1. e. Canis forts, and Bellator Fortis; by 
'the Arabs A! Gzanza, andalſo A!Giebbar, 1,e. Gigas fortis ; 'in Syriack 
It is called Gavoro; in Caldie Njph/a. Ir conſiſts of 38 Stars, amongſt 
which the firſt is called Hec#a, 1. e. 4 white Circles ' by which Name 
the 3 Stars in the Head are-denominated. The ſecond is called Mes- 
kigh al Gianza, i. e. Humerus Orions; and Fed al Gianza « Jumms, 
1.e. Manus dextraOrionis, The 3d is called M:rzam al Nagiid, |. e. 
Leo Strennns, The 176h and 25th are in the Arabick called AtTyis, 
and 4! Dawaib, the firſt ſignifying T:ars, the other Antie ſeu Lemniſ- 
'c:, TheaG6th, 27th and 28th, are called Mintaka al Gianza, and Ni 
yak al Gianza, 1. e. Cingulum ſeu Baltheus Orionis. * The 29th, zoth, 
31 and 32, arecalled Saiph al Giebbar, i. e. Enſts Gigantis. The 35th 
15 called Rrgil al Gianza al Juſra, i.e. Pes Gigantis Siniſter ; and Ru 
al Gianza, i.e. Paſtor Qrionis. The 38th is called Rigil al Jumms, 
4. e. Pes Dexter, -- The Fable of this Conſtellation is by ſome thus re- 
Jated: Orr being a great Companion of Dna's in her Hiinting Þi- 
verſions, Apollo grew Jealous of his too much familiarity with bs 
Siſter, and to be Revenged, ſeeing Orioz one day ſwimming in the,Sea, 
his Head appearing above the Water like a black Mark, he ſhew'd 1t 
to his Siſter, and told her ſhe could not hit it ; whereupon, ſhe pre- 
Hently drawing her Bow, let fly, and kill'd him, not knowing who 
he was, till the Sea had caſt him on the Shore; - which perceiving, . 
and much troubled, to make amends, ſhe plac'd him in Heaven oear 
'the Dog and the Hare, where he ſeems ſtill to, Hunt. The Perſians 
will have this Aſteriſm to repreſent Nimrod. -It is ſeen in the Meridian 
at Midnight in dhe Month of December. 


SIRIUS 


ASTRONOMICAL. 


SIRIVS or the GREAT D 06G. 


His is Fabled to be Or:o»'s Dog, Named Lelaps ; others make it 

Ths her Dog : Some again make it Cephalw's. By Ovid it is 
called Canis Icarius and Erizonus. By the Greeks Kuo 'Arnuoute, i, e. 
Canis Aſteriſmus. By the Latines it is called Canicals ; the Ancient 
Egyptians believed this Conſtellation ro be the Soul of Is. Gerava- 
zics and Hyginns give it the Name of Mera; the Ethiopians give it- 
to Nilus, as if it were Sydus Niloticum, by reaſon of the great affi- 
hity between Ni«s and that Star, for in the Dog-Days, that River 
hath its greateſt [nundation. By the Arabs it is called Kelb Acbur, 
i.e Canis Major ; by the Syrians Kelbo Gavoro, i. 6. Canu Gigantis; *, 
by the Agyptians it was called Sothis, in Memory of a King of thar 
Name, Father to Rhameſes, who was a great Erecter of Obelisks, and 
Reltorer of the £gyptian Learning.This Conſtellation contains 29 Stars, 
whereof 1x inform : It is ſeen in the Meridian at Midnight about 
the end of December. | 


LEPTVS the HARE, 


k 

t Js Conſtellation is. by the Greeks called xe», 9 aimreeys 3 by the 
e Latines Lepus. The Arabs call it Arze ; and the Jews Armeberh, 
b 1.e, Lepus, Tt conſiſts of t2 Stars, whereof the 7th, 8th, gth and 
ioth, are called in Arabick Arſb «! Gianza, i. e. Solinm Orionis. 
L Some will have this placed in Heaven in Memorial of the Chaſe af- 
fefted by Dian and Orion 5 Others make Mercury the Author of this 
Conſtellation, in. Teſtimony of the frvitfulnefs and pregnancy of this 
Creature.. Hyginus and Baſſur write, That Anciently in the Iſland 
Hiexo there was no Hares, until one of the Iſtanders brought thither 
from beyond thre Seas a Female big with Young ; and that from thence; 
in a ſhort time, they increaſed, and grew ſo numerous, as wanting 
ſufficient Food, they deſtroy'd all the Crop in the I0and, and brought 
/ aFamine upon the Place. In Memorial of whith, this Aſteriſm was 
Figured in the Heavens.—To this purpoſe there is an Ingenious Epi- 
grafn of Ceſar Germanicks in Greek. -: es 


| | Thus Eng/iſbed. ; 
A Hare by Hounds purſu'd, them having ſcap'd 
Met on the ſhore a Dog-fiſh, and was ſnepd: 
Then tries, Us Earth and Seas are bent t'unao, 
Heaven's only left ; yet thete is « Dog too. 


This Conſtellation is ſeen in the Meridian at Midnight in the Month 
of December, 


a 


 PRCETON, 


®ECREATTIONSY 


PROCTON, or te LITTLE DOG 


FNAlled likewiſe Canis Minor ; m_— and Precanis ; but Cicerg 

and Auſoxius, Azticenis. Pliny ſays that the Romans had ng 
Name for it, unleſs Caniculam. By the Arabs it 1s called Ke/b Aſher 
i: e. Canis Minor ; it is likewiſe by them called $h1r4 al Shamija, L's 
Sjrius Shamenſis. The Arabs make the greater and leſſer Dogs to be 
the Siſters of Canopus ; but the Poets Fable this Lritrle Dog to have 
been Erigone's Dog, who mourned to Death for the loſs of his Miftrifs 
who Hanged her ſelf for Grief that her Father Icorus was ſlain by his 
Drunken Peaſants. This Conftellation confiſts only of two Stars, a 
Prolomy, of which, that in his Shoulder is by the Arabs called 4! 
Mirzam, and A! Dira al Meſbuta, 1. e. Brachinm expanſum ; the other 
at the Root of the Tail they call 4/ Shira, A! Shemigs, 1. e. \ rim 
Shamenfis, and Al Ghomeiſa. It is ſeen in the Meridian in the Month 
of Tanuary at Midnight. 


OR GD NSF H1£ 


”T His Conſtellation is by Ptolomy called Aeyis Arwower, and by 
j ſome ſimply Nevs, 1.e. Navis; by the Arabs Mercab, i, & Car- 
rus ſeu vehiculum; for ſo, by the Poets, the Ship Argo, which this 
Aſteriſm repreſents, is called Currus volitens. It is likewiſe in Aw 
bick called Al Sephina, i. e. Nevis. It conſiſts, according to Prolany, 
of 45 Stars; by Sazerus of 63 ; and by Kepler of 53, There are ſeye- 
ral Stars of ſecond Magnitude not far from it, which by the Arabs 
are called Sohei/! Telkin vel Belkin 3 or (as Mr. Hide reads it } Belkis, 
that being the Name of the Queen of Sh:b« that came to viſit Soto- 
wor. The Poets feign this to be the Ship wherein Jſon did ferch the 
Golden Fleece from Colcbis;, forme will have it to be the Art of Na, 
Navidias faith it is the Ship wherein the Apoſtles were whea Chil 
appeared unto them walking on the Sea, The Poets do generally 
agree that this Ship was the firſt that ever Sail'd the Seas, but Di 
dorus Siculxs plainly affirms the contrary, for ſpeaking of Jaſon, he 
{fays that he firſt, under the Mountain Pelivs, built a Ship of far greater 
'bulk than any that were then us'd, for at that time Men only Saild 
in ſmall Barksor Skiffsz ſo that this Argo ſeems not to be the firlt Ship, 
bur rather the firſt of its kind. This Ship arrives to the Meridia 
at Midnight about the end of Jevnary. 


DR AcO. 


ASTRONOMICAL. 
D 8 4 & ©... 


»” Ais Serpent is by Prolomy called T+ Arwowr, i. e. Hydri Aſteriſ 


10 mas ; by the Greeks it is called Acc, and by the Arabs Albu- 
r, gia, i. e. Serpens renuis. Ricciolns ſays it is in Arabick called EI Ha 
E wick; and Aypler, Aphaakz in Hebrew Hajah, i.e. Serpens. In this 
be Conſtellation there are 32 Stars, 7 inform, whereof the firſt Star is 
'e called M:nchir al $1»gj4, and the others, from that to the ſeventh, in- 
o cluſive, Min al A'zat, i. e. Ex Inermi, as if appertaining to the 
is Sign Virgo. The 12th Star called by the Latines Cor Hyare, is.ia the 
Is Perſian Tables called "T4 'Avy, and accordingly in Ulugh Beigh, 
ql | Unuk al Shugja, Collum Serpentis ; and Pherd al Shugja, i. &. Solitaria 
Ir Hydri, The Head of this Conſtellation is ſeen in the Meridian at 
7 Midnight about the beginning of February; its Middle about Mid- 
h Mirch ; and its Tail in the beginning of April. = 


CORFUS 'che CRQO M 


Tis by the Greeks is called Kee xj Kigaxc, i, e, Corvus, & Corvs 
Aſteriſmus; by the Jews it is called Orezy, and from thence by 
the Arabs A/ Gorab, Corves. It is likewiſe by them called Al Chibs, 
i. e 7entorium 3 and Arſb al Simak, ite. Solium efferentis (ſeil. inter- 
mem vel Verginem) and Agiar al Aſad; i. e. Clunes Leanis 3. and Al 
Azimah, i. e. Camlic Tt is ſeated upon the Tail of the Serpent, and 
conſiſts of 7 Stars, of which the firſt is called in. Arabick Mintar «/ 
Gorab, i. e Roſtrum Corvi ; the fourth Gienah al Goras al Simas, i.e. 
Ala dextra Corvi, The Fable of this Conſtellation is thus: 1he Crow 
being ſent by ApoBo to fetch Water for a Libation, ſeeing a Fig- 
Tree full of Figs, but not Ripe, made ſtay there until the Eigs were 
come to maturity (which Fable ſeems to be derived, ſays Bocharr, 
from Noah's ſending the Crow out of the Ark) and having fatisfy*d 
his longing, went to the Fountain to fetch Water, but cotning thither 
meets with. the Serpent before-mentioned, whereat affrighted,: he re- 
turns back with the empty Pitcher, telling Apollo there was no Wa- 
ter in the Fountain. . This untruth being diſcovered by Apollo, he Pro- 
bibited the Crow for ever Driaking at that time of the Year, and in 
Memorial of the Fatt, plac'd.the Crow, Snake and Pitcher, in, the. 
Heavens, The Crow is Sacred to 4polo, the Preſident of Divination 3 
foraſmuch as this Fowl, by its different Notes, is {aid to foretel, Fair 
and Foul Weather; or for that Apolo, fearing the purſuit of Typhon, 
8 ſaid to have aſſum'd the Figure of that Fowl ;. or, an alluſion tothe 
Suns departure, cauſing darknels and Night of the ſame Colour with 
the Crow, as his return does the Day or Light, reſembling the white- 
neſs of the Swan, which is likewiſe Sacred to that God. This Aſte- 
nſm is ſeen in the Meridian at Midnight about the middle of 
March, 7 
e 
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RECREATIONS 


The C U/ P. 


: Anilinus appropriates this Cup to Bacchus ; Aratus Ehyginus, and 
; Baſſus, to Apollo, ———_— the foregoing Fable. It is called. 
by Ptolomy Kecomp&-Agiiue , by others, Fljaria,Calpe ,Cratera,P atera,Urna 

Vas; by the Arabs, Batyra, i. e. Poculum Magnum ; by ſome it is called 
Alk, i. e. Cyathus, from the Hebrew Kus or Kos, ſignifying the ſame. It 
conſiſts according to Kepler of Eight Stars, which by rhe Arabs are cal'ed 


about the middle of March. 
CENTAU RE. 


COme will have this to be Minotaur ; others Chyron, the Son of Satary, 
PD and Phillyya the Daughter of Oceanus, who taught #ſculapius Phy- 
ſick ; Achilles Muſick, and Hercules Aſtronomy ; with ohe of whoſe Poy- 
ſonous Arrows, caſualy falling out of his Quiyer, he was Wounded in 
'the Foot ; and of thar Wound Sied , and by commilſerating Jopice was 
'made a Sign in Heaven ; called by Ptolomy Keamezrs 'Angicqus, e Arabs 
'making uſe of rhe Greek Name, by whom yet, according to Ricrioles it is 
called Albeze, and Aſmeat ; by the Greeks *»e; and in Barbarous Greek 
Taraopoz: It conſiſts, as Ptolomy, of 37 Stars; all which, 'together with 
thoſe thar make up the Fera Centanri, are by rhe Arabs called promiſcu- | 
ouſly Alſhamarich, i.e. Spadices, bright dappled : The 35 Star is, by Yalwgh 
'Beigh, called Rigil Kemaurus, i. e. Pes Cemtanr)., This Conſtellation pal 

{ſes rhe Meridian at Midnighr at the end of April. 


AlÞ; The 4LT A R, 


Alled by the Greeks vazmewv, mezuun x) beeye, by the Latines 7hwi- 
bulum, Conceptacnlum , Bathilius, Sacrarium, Putens, Templum, Ls ; 
*Acerra, Ara, & Altare ; by the Arabs, Almegramet or al Mugramrah. |t 
conſiſts of 7 Stars, This was the firſt Altar (according to the Poets} 
that was ever Erected : It was Fram'd by the Cyclops, and in Memorial 
of the Fact Conſtellated. La#antivs Reports, that the firſt Afrar that 
| Jupiter Erefted, was in Honour to Celas : Bur the Deities ro whom J# 
|piter Sacrificed upon this Expedition againſt the Giants, we find { front 
 Diodorus Siculus) to'haye been the Sun, Heaven, and the Earth. This 
| Copftellation comes to the Meridian at Midnight about the End of Tut. 
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ASTRONOMICAL. 5 


\ The W H A L EF 


, | His Aſteriſm is by the Greeks called K»7%, ntn5% x Opevr, by the La- 
- ; tines, Cete and Cetus, Balena, Piftrix, Leo, or Urſus Marinus : By the 
d Arabs Alketus : Prolomy reckons in it 22 Stars ; and Xepler 2.5 ; of which, 
f the Bright one in the Snour of the hal is called Anke Alketus, i. e. Ro- 
ad | from C:ti: That in the Tail, Danab Alketus, i. e. Cauda Ceti; and both 
, theſe by the Arab; are called al Diphdaay, i. c. due Rane: Thete are two 


alſo in che Hands (for this Fiſh is conceived to be the ſame with Da- 
gon, or Derceto the Syrian Idol, which was repreſented in the Upper part 
after a humane ſhape, in the lower, after that cf a Fiſh; and by the Jews 
Named Aair Dag, i..c. Piſcis Magnus : They are by the Arabs called al Nas- 
man or al Naamat, i. e. Struthio Cameli : The ſecond Star in this Conſtel- 
[ation is called Caph al Giedma, i.e. Manus Trancata : The 21 Star is cal- | 
led Danab al Ketus Shemali, 1. &. Ceti Cauda Borealis: The 22th Danab al FY 


, Gienubi, i/e, Cauda Auſtralis ; and al Diphda al Tha'ni, i. e. Rana Secunda : 

7 This Conſtellation is ſeen in the Meridian at Midnight, from the begin- 

n hing of OcZober to the end of December. | 

D 

$ Es 

s The Southern F 7 SZ. 

k | 

1 | | | | ; | 

þ HE Poets Fable this to have been the Fiſh which ſaved Phacets , 

þ . or Aphacits, the Daughter of Yexus fallen. into the Lake Boeth ; and 

: Xt vg Conſtellared; by the Arabs called / 19% al Frys 

iſcis Auſtrals : Hyginus calls it, Piſcu Solitarins; and Baſſus, Piſcus Mag- 

ms: And it is faid to have Spawned the other two in the Zodiack ; It 
conſiſts of 12 Stars, amongſt which the Brightone in the Mouth is called 
4 Diphda al Awuwal, i. e. Rana Prima, and al Dalim, i. e. Azger; and Phoms 
d Hont, i, e. Os Phiſcis ; and commonly (but erroncoully) Phomehan : 
[t is ſeen in_ the Meridian at Midnight about the middle of Aug. 

ERIDANUS, or PADUS. 

| 

3 [T is 2 Sourherri ſteriſmn, which ſome will have to be made a Conſtel- 

- L lation in Menfory of Phaeton, who was Drowned therein ; the Egyp- 

f uns Challenge it for their Nilus: Iris called by the Greeks noms pines 

r\ {© Flavind Orionis; becauſe it ſprings from the Leſt Foot of Or10n, an 


ins from thence in a fluxious Courſe Southward : It is likewile called 

_ and Vardi, i; e. Fluvint; by the Moors Gzad ; ard by the Arabs 

Nah + The Thuſcant call it Botignoyn ; the Eigerians, Botigum. It conſiſts 

of 34 Stars, of which that of the firſt Magnitude is by the Arabs called 

| a Dalim, i. &. Azzer; it is likewiſe called in Atabick Acher Nahr. i. e. Ut- 
ma Flumings ; ah the common Name Ararnay : It is ſeen upon the 
tidian at Midnight in November. 
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RECREATIONS 


CORONA AUSTRALIS ſive NOTIA. 


: © is called by the Creek Pocts 'Elores re# x56, i, ©. Rota Txionms + The he 


rabs give it different Names, as 4 COubba, 1. e. Teftitudo wel Tabrrnny. 


' ſum; and 4z'ha al Naam, 1. c. Nidus Strathionis. This Couſtc!!ation con. 
+ fiſts of x3 Stars. Ir is F-bled tobe made a Conſtellation by Bacchus, in 
: Honour and Remembrance of his Mother Sexele. It comes to the Meri. 
: dian ar Midnight (bur not viſible in our Horizon) in the- beginning of 


: Jnh. 


| IV- Of fuch other Conſtellations Northern and Sm 


thern, as have been Diſcovered by Madern 


ASTRONOMER Ss. 


- I Modern Northan Cons rertiartions 
COMA BERENICES. 


T is by Bier called '73bwnes, i, e. Coma, Spickram Manipulw: The 
Arabs call it Alhasd, i. e. Lacas ſeu -Cifterna + Jr confiſts of 7 Stats. 


: The Original of this Conſtellation was from Berenice , the Wiſe of Pi 
Irma Energttes, Who Vowed, if her Husband returned Vidtorious from 
| his Aſian Expedition, ſhe would ſhave her Head and Offer her Hai to 
' Femu to be hung up in her Temple ; which being accordingly perform- 
: ed; it was, the next day after the Offering thereof, found milling; | 

' * whereupon Coyon, to flatrer King Ptotormy, diſcovered to him , that the 
Head of Hair was Tranſlated to Heaven, and made a+ Celeſtial Coulter 
-» lation. 


ANTINOUS ad GANIMED. 


: ; Heſe are one and the ſame Conſtellation; for the Aſteriſm , which 


by the Grecks is feigned to repreſent pron Rap'd by the. Fuglt 


 andearricd up to Heaven to ſerve Jupiter as a Cup-Bearer ; che. Romans 
in Honour to Aminmws (the beloved Fayorite of Zadrian the Empeiv 
: will have to be the Repreſentation of thar Beautiful Bythinian,. who dy- 
' ing a Voluntary Death for the Welfare of the Emperor, was by. 
| Honoured with Statues, Temples, Prictts, and a place among the Cele 
; {tial Conftel ations ; between the Eagle and Szgittarins. It conlitts 9! 7 
:. Stars; and comes to the Meridian abour the middle of July. 


F QUU 


X Z£ QUILL a7» 


Tas Aſteriſm, called alſo the Leſſer Horſe - 15 by F tolemsy called inrv 
Te3Tuls, Arverypus by others new 45 ime, j, e. Settio Equi : In Chryſe 
caxed's Tabies Kepeni ime, 1, e, Caput Equi; by Wingh Brigh, Ait's al Pha- 
14, i, e. Sedtio, Preciſſio, vel, Segmentum Equi ; but by others of the A- 
rabs called al Pharas al Amnnal, 1. e. Equus Primws; it conſiſts of four 
Scars in form of a Horkes Head and Neck ; It comes to the Meridian at 
Midnight at the beginning of Augeſf. | | : 


CC To theſe Northern/Conſtellations ſome late Aſtronomers haye added 

ſereral other 4Aſfteriſms, —_—_— our of the Inform Stars: As of thoſe 

MW between the Greater Bear and the Sign Leoz they have formed the Rivet 
Jadon——Of thoſe between the North- Pole, Perfius and Aurige, an A< 

Th ſteriſm called Camelo Pardalis and Gyrafſs, —Of the four Stars interpo- 
ſed between the Triangle and Tail of the Rom, another called Yeſpa; by 
ſome Apes ; i, e. the Waſp or the Bees ——Of the Traft of Stars Running 
between the Swan and rhe Eagle, as far as Serpentarine, they have formed 
the River Tigris or Exphrates——And to a fingle Star of the ſecond Mag- 
nitude, placed in the middle between Charles his Wain and Coma Berenices 
( from which if a Right Line be drawn through the firſt Star in the Tail 
of Urſa Major, towards the Pole, it will point diretly to the Pole Star } 
they have given in Memory of the moſt Glorious Prince and —_— 
CHAR 7 ES the. King of England, the Nameof Cor Careli. 

he x : EP , | 

Primary Invention and Denomination thereof being owing ta the moſt 

Loyal and Learned Sir Charles Scarborough, my moſt Honoured Friend: 


IL Modern Southen ConsrEertiaTtloNns 


- 77S 83TH 


MONICERUS or UNICORN. 


[ T is placed between Orion the Great Dog, and Fhara. 


ALECTaR wl GALLUS. 


Ok the Cock, between the Grea Dog, and the Ship Argo. 


COLUMB A 


RECREATIONS 


COL U ME 4 


; 4 | | 
: R the Dove of Nech, with an Olive Branch in her Beak , not fir 
| from the Great Dog. | 


GRUS orthe CRANE. 


'F'T conſiſteth of x3 Stars, whereof Three of the Second Magnitude; 
| one inthe Head, one in the Tail or Train ; and another in the Sous 
' thern Wing. This Aſteriſm is alſo called Phenicopterus and Genaros; and 
| it is ſeated under the Southern Fiſh. 


* H 08 XN 7 I 


N her Spicy Pyre, conſiſting of Fiſteen Stars; among which thete 
| is one in the Neck thereof of the Second Magnitude, and two 
: Nebulcus ; It is ſeatel between the Southern Fiſh and Eridanus , undet 
Canada Citi. | 
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Therwiſe called the American Gooſe : It is likewiſe called Pits Bu 
'\ JF filica, ſeu Indica, and Rampheſtes : It conſiſts of” Eight Stars, 
whereof Four of the Second Magnitude. This Aſteriſm is placedin the 
+ midſt between the Phenix and' Indus. | | 


I.N:D V3 


} 


( R the Indian, in the Figure of an Indian, holding in eithet hand 
| a Dart ; and therefore likewiſe called S; ittifer : It confiſts of 


] gy Stars, and is {cated between Toucan, and the Conſtellation cal- 
: led Pawvwo. 


P AV 0. 
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ASTRONOMICAL, 


P AF o 


TE Peacock; or, according to the Greek mo: ; conſiſting of Six- 
4 teen Stars; whereof, one in the Head thereof, is of the Second 
Magnitude, and two Neblovs : It is placed near to Indvs, under Se 


pIHHarIns. 


A P/'0, V. $, 


0 R Apis froe Avis Indica ; Avis Paradiff, & Mani Codiata ; confilts 
\ ing of Twelve Stars : It follows after the Peacock, with its Tail 
toward the Aztartick Pole. | A 


4 1 | 


Alled alſo Muſca or Hsia ; and Craho Indicus; couſilting of Fout 
Stars, placed under the Centanr, | 


TRIANGULUM AUSTRALE 


TT Pigonione Netius, frue Deltoten ; ro whom ſome likewiſe have given tlic 


Arabick Name of Almutabet Algenubi; conliſting of Five Stars ; iti 


each Angle one of the Second Magnitude, and two others.. It is ſcared 
ub fera Centauri & Ara, called by Schillerns, Signum Tau ; froe , Imagd 


Oucis ; by the Spaniards, EI Cruziers. 
CAMEAELSE 0 N. 


Sane diredtly iti Cn_ to the Leſſer Bea# ; and whoſe Form ; 


(according to the diſpoſition of the Stars which compole it) it re- 


preſents: It conſiſts of Ten Stars : I is placed directly under the Con- 
fiellation 44 v{ca or the Fly. | | 


PISCIS 


_-- 


RECREATIONS 
FIC FRLANS 


Olucris, & Volatilis ;, calledlike wiſe Paſſer Marine; and Hirgn, 

do Marina; in which. laſt ſence.it is noted by @ gew Greek Name 

Chelidon Tualaſſia; It confifts of ſeven Stars, ſeated under theShip &ryo, 
next to Dorado, or the Sword- Fiſh, 2 


D0& R4D 0 


Iſcis Auratus (as the Spaniards call it) Chry/ophris, or the Golden 
Fiſh ; called likewiſe Xiphias ſeu Gladius, or . the Sword Fiſh ; It 
conſiſts of 6 Stars, with which it Deſcribes and Circumſcribes the Poke 
of the Ecliptick. = Ee, | 


H 413 } © VU $ 


Þ' the Dutch called the Waſſer Schlange, conſiſting of x5 Stars; the 


laſt Star in the Tail whereof was in the Year 1600, diſtant 2 deg, 
30 min. from the Southern Pole ; but at preſent (as Aicciolus Notes) at 
a nearer diſtance. : 


V. Of GAL AZ'TA. 


T is that great Whire Circle which is ſeen in the Heavens in a cold 
Winters Night (and at other times alſo) and by the Greeks called 
| Galazia;, by the Latins La#es Via, or LaGensCirenlss 3 andin Engliſh 
' the Milk War. | 
| Concerning this Circle . there are ſundry mon both of Philoſo- 

phers and Poets, ſome of which I have here inferted. ob 

The Philoſopher Democ-itze affirms the cauſe of this Circle to be the 
' exceeding great number of Stars in thit part of the Heaven, whole 
| Beams meeting together ſo confuſedly, apd not coming diftinAly unto 
the Eye, caules us toimagine ſuch a whiteneſs as is ſeen. ” 
Othersare of Opinion (and the more likely) That this M/k w4y 154 
; Part of the Firmament, neither ſo thin as the other parts thereof, gor 
; Yet lo thickas the Stars themſelves: If ir wereas thin as the other paits 
; of the Heavens beſides the Stars, then could it not retainthe Light, but 
| the Light would paſs through it, and not be ſeen. If ic wereasthick 23 - 
| the Stars, then would the Light be ſo doubled in it, that it would glilter 
: and ſhine as the Stars themſelves do: But being neither ſo thin as the 
; one, nor ſe thick as the other, it becometh of chat whiteneſs which ws 
; ſee itof. The 
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ASTRONOMICAL. 
The Poetical Fables _— this Milky way are many. 
Ovid faith it is the great Cauſcy, and the High-way, that leadeth to 

the Palace of Jupiter. ” 

Others ſay, Jpiter having begotten Mercury on Miie the Daughter 
of Atlas, brought the Child when he was Born to the Breaſt of Juno, 
ſhe lying aſleep; but Juno awaking, threw the Child out of her Lap, 
and let the Milk run out of her Breaſtsin ſuch abundance, that ({pread- 
ing itſelf about the Heaven) it made that white Circle which we lee, 

Others ſay, that it was not Mercury, but Hercules which was laid in 
the Lap of Juno ; for Jupiter knowing the great hatred that Jupo bore 
ro the Babe, perſwaded himſelf, char if ir were poſſible to ger her to 
Nouriſh-it,ſhe could nor bur (as if ir were by Nature) bear the Child good 
Will : Hereupon, Hercules was brought unto her Breaſts as ſhe lay aſleep; 
Juno feeling him to draw very hard, awoke ſuddenly our of her Sleep, 
threw the Ch:/d out of her Lap, and ler the Milk run down the Heaven, 
whereby it was Stained White. | 

Others ſay, That Juno did not let her Milk run out of her Breaſts , 
bur that Hercules Suck'd them lo earneſtly, that his Mouth ran over, and 
ſo this Circle was made. 

Others ſay, That Sat#r» being deſirous to deyour his Children , his 
Wife Ops preſented him with a Stone wrap'd in a Clout, inſtead of his 
Child. The Stone ſtuck (o faſt in $at#rns Throat , as he would have 
{wallowed it, that without doubr he had therewithal been Choaked, had 
he not been Relieved by his Wife, who by preſſing the Milk out of her 
Breaſt ſaved his Life : The Milk that miſſed his Mouth fell on the Hea- 
ven, and runnifg along made this Circle. 
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ECREATIONS 


Horometrical. 


F 


CHAP L 


ww to make an Horizontal Dial for any Latitude, 
by belp of a Line of Chords. 
Orizontal Dials are ſuch as are uſually made on Braſs Plates, 


and ſet upon the tops of Poſts in Yards, Gardens, Windows, 
and other places. 


A Line or Scale of Chords (by which this and other Dials are made) 
| is ſuch a Line or Scale as is deſcribed in Geometrical Recreations, Chap.V. 


&ion I. _ | 
v to make art Horizontal Dial in any Latitude, by help of t this. 


Geol of Chords. Li 


RECREATIONS 

* . x, With 60 deg. of the Chords, upon the Center C, defcribe a Gir. 
<cle, and divide it into Four equal parts, by the Lines, B C, A for the 
: Meridian, or Hour-Line of XII, and DE for the Prime Vertical Gb 
"cle, or Hour: Lite of VI. 

* 2. If you would make your Dial for the Latitude of 50 degree ; 
"take 50 deg. out of your Scale of Chords, and ſer that diſtance upon the 
"Circle from A to N, and draw the Line CN, for the S7le or Cock of 
:your Diat. ; 

: 3. Divide the Two Quarters of your Circle, AE and AD, exch 
of them, into ſix equal parts, ſo ſhall you have 1n each Quadrant five 
* Points, by which you may draw five Chprd- Lines, all Parallel ro DE, 
"the Line of fix, which will croſs the Line of Twelve CA, in the Point 
',F,G,H and A. 
* 4. Take one half of theLine A, and ſet it in the Line of the Stile 
'CN, fromCro O: From which Point O, rake the'nearcſt Extent un- 
+to the Line C A. This Diſtance fer from A upon the ſame Chord-1 ine A, 
"on both ſides' thereof, at a and a, through which Poiits a and 2 draw 
the Lines C a and C a for the Hour-Lines of XI and I of thc Clock. Ig 
"like manner, | 


{ H K Ky takethe near- ot bb 
Take half the YG and ſet it JL Q and JL ( «it diſtance to / © ec 
 Chord-Line, YE( fromCto YM( from JMCC A, and ſet /F wo 77 
[: [ N NJUit from I ee 


'! Which done (which may very ſpeedily, and exaQly be performed) 
{draw Lines from the Center C through the reſpeQ&ive Points b 6, c c, 
dd, and ee, on both ſides C A, and they ſhall be the true Hour: Line 
| belonging to an Horizoxeel Dial, for the Latitude of 50 Deg. thatis, the 

' the Howr-Lines from ſix 1nhbe Morning till fix at Night. | 

' 5. For the other Hours before and after ſix, as four and five in the 
? Morning, and ſeven and eight at Night, they may be put 10, by draw- 
ing the Hoyr- Lines of- four and five in the Afterncon, and ſeven and 
eight in the Forenoon, through the Center C, above the Line DE, a 
:15 evident bytheFigure. | 

' 6. If ,ypu would inſert the Halves and Quarters of Hours, you muſt 
then divide the Two Quadrants into 12 or 24 Equal Parts, and \draw 
\Chord- Lines through the Meridian- Line CA, and deal with them as you 
did with thoſe for the whole Hours. 

/ 7. For the Cock or Stile of your Dial, it may be either a Plate of : 
Braſs cut into a Triangular Form, the Pattern whereof is the Triangle 
.C S A, which muſt ſtand Square (or Perpendicular) upon the | was | 
\dian-Line. GA. Or it may be a Rod of Iron bended to thatforc 


In Horizontal Dials obſerve theſe following NOT ES. | 


/ I. An Horizomel Dial, in any Latitude, is an upright South Dialn | 
that Latitude, which is equal to the Complement of that Latitude for 
which the Horizoztal Dial was made———-So the foregoing Horizontal Y 
Dial being made for the- Latitude of 50Deg. take 50 from go, and there 
will remain 4 3 ſo that the former Dal will be a Dire# South Diet 4 


Es 


HOROMETRICAPT. 


the Latitude of 40 Deg. And the Cock, or Stile, muſt point downwards 


Cir. towards the South Pole. 

the | 

"ire Il. From an Erect Direct South Dizl, an Ere&t Dire&t North Dial is 
| deduced ;——Por, it yeoudraw the Hoyr-Lazes (Stile and all) of a South 

&; Dial throngh the Center, then will 12 at Noon on the South be 12 ar 


the Midnight 12 the North; and the Cock, or Stile of -the North Dial muſt 
- point Up» ards towards the North Pole; And the Hour- Lines about 12 

| it Night (vis. 9.10,11,12, 13, 1,2,3, ) muſt be omitted; As in Fig. I. 
all Three Dials are diſtingnſhed, So that a North Dial is no other than 
4 South Dial inverted. 


CHAF I 
To make an Eref# Dire Eaſt or Weſt Dial. 


Heſe Dials are the ſame in all Latitudes, and may be made Geome- 
trically, after this manner. 


—_ FRY 
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' Towards the bottom of your Plain, draw an Horizontal Line B A 3 
At the North end thereof (as at A,) with 60 deg. of your Scale of 
Chords, deſcribe an Arch of a Circle, as $@ V. Then out of your 
Scale of Chords take the Complement of the Letitude (in this Example 
40 deg.) and ſet them from $ to C, and draw the Line A.C D, ' quite 
through the Plain 5 which Line D A divide into five equal parts in the 
Points 8, b, H, E3 and with that diſtance of the A es 4” oe 
A 


RECREAFIONTS 


oint E, deferibe the Circle D6& H 6, a 


may 

Hines 
of 6and 9, and mult be placed perpendicularly upon the Hour-line of 
fixz This Plain hath Two Faces, one open to the Faſt (as this in the 
Fipure) the other to the Weft 3 and one being made the other is made 
allo : For, if you prick (or draw) the Lines ef the Eaft Dia! through 
the Paper, thoſe Lines on the back fide ſhall be a Weft Dial, only the 
Faſt Dial Les are thoſe of the Moyring from 4 till 11, and thoſe of 
the Weſt Dial are thole of the Afternoon trom 1 to 8 at Night. 


From an Eaſt or Weſt Dial, a Polar Dial way be deduced. 


Suppoſe the Line A D in the Ef? Dial to lie upon the Horizon 
Line A B, in the ſame Dial Plain, then will the Eaft Dial be a Polar 
Dial, and muſt behold the South, and the Hour-Live of 6 muſt be the 
Hour Line of 12, upon which the Stz/e (or Cock) muſt ſtand. And the 
Hovur-Line bf 11 in the Eaft Dial muſt be the Hour-Lize of 5 atNightin 
the Polar; and the Hour-Line of 1, the Howr-Line of s 1n the Morning, 
1a the Polay Dial. | 


HOROMETRICAL. 


CHAP. W. 


By help of an Horizontal Dial, in any Eatitude, to 
make a Declining Dial in that Latitude. 


Cirpore # upright Plain in the Latitude of 51 deg, 32 min. to de- 
cline from the South Weſtward. 3o deg. * 

1. Draw a right line K T, repreſenting the Baſe or horizontal Line of 
jour declining Plain. 

2. Inthis line, afſume any point (as A.) and from it draw another 
line A'S, making an Angle S AT equal to 30 deg, the Plain's declinati- 


{ 


on, (towards K, if the Plain decline Eaſtwerd) or towards T, it it de- 


cline Weſt, as here it doth. » 
3. Upon this point A, ere a Perpendicular to KT. for the meridi- 


an line of the declining Plain 3 ---- And from the ſame point A, another 
perpendicutir to the Line A S,for the Meridian (or-+2 e Glook line) 
of the horizontal Dial, and in this line aſſume any point at pleaſure (as 


X) for the Center of. the horizontal Dial. ; 
4. Upon X deſcribe the Horizontal Dial K T DE, for the Latitude 


of 5x deg. 32 min. and draw the vtile thereof X B, continuing it, till it 
cut the Line AS in P, and all the Howr-Lizes cill they cut the Line KT, 


In the Points 9, 10, 11, and I, 2, 3,4, 5+ wo 
5. Mike AZ equal to AP ; ſo ſhall Z be the Center of the Declining 
tal. 

6. Upon the Point B, (where the Line X P cutteth the Line K T) 

fret a Peppendicular, catring the Line AS in C. FOR 

: 7, Make 


RECKREMTIONS 


' 7. Make AR equalto BC, and draw the Line 7 R for the $4b. 

'* fiilar Lineof the Declining Dzal. | ? 

: 8. From BR erect a Perpendicular to ZR, waking RQ Equal t 
A B, and draw the Line R Q for the Stile of the Declining 


Dial. 
- 9. From the Center of the Declining Plain Z, draw right Lines 


from the Center T to the ſeveral Points 9, 10, 11. and 1, 2,3 4, 5 
Sc. (where the Hour-Lines of the Horizomal Dial did cut the Line 
K T;) thoſe Lines ſhall be the true Howr- Lines belonging: to the Decli- 
ning Plain,and the Dial is finiſhed, which you may bring into what form 
you pleaſe, Round, Square, &c. 


And here, for the eaſe of the PraQitioner, in making of Horizontal, 
and ſuch other Dials as are hereafter mentioned, I have inſerted this t1- 
owing Table, and its Uſe, | 


HOKOMETRIGAT. 


Xm—_ 
—— 


a Ta Tale ſh-wing the Degrees of each Hoar-Line from 12, uponall | 
Horizontal Dials, from 3o to 60 deg. of Latitude, and for all 
Direct North or South Reclining or laclining Dials, where the 
H:ighth of the Stile of fuch Dials is between 3o and 60 deg. of 
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Degrees of Latituce, orof theSciles (or Cocks ) Heighth, 
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The Uſe of this Table. 


poſe you were to make an Horizonte! Dial for the Latitude of 35 

Degrees, and a Dire South Dial for the Latirude of 55 deg- Or 

Gre which is all one) for any Dire& Sorth or North Dial, Reclining where 
of the 


— Stile is 35 deg. Fir 


1 


PD 

T2 
rn 
—_—_ 


RECREATIONS:. 
' Firſt draw a downright Line for the Hour-Line of 12, and-upon.any.. 
| part thereof (towards the upper end.) afſume a Point for-the-Cemper'g 
* your Dial; and upon that Pom with your Compaſies opened/to-69tieg; 
| of - your Scale of Chords, deſcribe a Sewicircle 3 Then'take go; deg; ; 
: your Scale of Chords, and ſet that diſtance from-the Hour-Ling.gf 112. 
| upon the Semicircle both waysz and through thoſe Two Points driviian- / 
- other Right Line, which will paſs alſo —_ the Center;--and'Þe the 
 Hour-Line of 6.in the Morning and 6 inthe Evening © = 
Then go to this Table, and look in the firſt Column thereof tor the + 
1 _—_ 35 deg, andintheLine againſt 35, towards the Right Hand,you | 
- ſhall find, PE og 0 HE 


IX | ( w 
VINL.IVA © 
Vii V 


| Sothor North Dial in the Latitude of 55 deg. and'of any Ditett Ns 
; or SowhReclining Dial, where the Stile's Heighth is 35 deg. 


+. 4 


F, © es 
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CHAP. IV. | 
| 


How, Mechanically, by help of an Horizontal D- | 
al 4p any Latitude, to deſcribe the Meridian, Sild- | 
ule, Stile, andtbe otber Hour-Lines #pon any other! = 


J; | ; ; = | . . ER. F* | » 4 : | I. - Ee 
F 1 , ry * - w : Þ % , f Al. WY 
i I, Nderithe Plain upon which you intend. to. make'your Diaz 
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- towards which the Axis tendeth, to receive the Center z and then, 
Inga Thread there, by that, and the other Thread you may deſcri 
the Hour-Lines,2s was. before ſhewed in Irregular Plains : And the Th 
from the Center will be the true Axis or Gzomon of the Dial, and 
be fixed to the Wall by two Stays. > 


HOkOMETRICAT. 


4 Bring the Horizontal Dial upon the Scaffold to the True Hour and 


| Minute of the Day, at ſuch convenient diſtance from the Plain as your 


adgment will direct you; and there with ſmall Tacks, or Cement, fix 
your Dial upon the Scaiiold, ſof that\it mgve not , there being a ſmall 


firing fixed in the Center of the Dial. Then, 


s. Extend the Thread, which 1s in the Center of, the Dial, along, juſt- 
ly, to rouch the Topof the Stile of the Dial;till it doth touch the New 


' Dial Plain, and note that Point ; for that ſhall be the Certer of the New 


Dial : ' The Thread it telf is the Stile or Axis, and the Line under it 
gi may be found by help of a Carpenter's Square applied to thi 
ain and the String) is the Swbtilar Line upon the Plain, by help of 
which the Stile way be made and faltned. SH E 
6. To draw the Hour Lines: Extend the Thread fixed in the Center 
of the Horizontal Dial, over every Hour (Half and Quarter, if you 
will) till the Thread do touch the Plain upon the Horizontal Linethere- 
of, (which will always be in the ſame Leve] with the upper part of the 
Saffold,)) and where they interſect this Line(orthePlain,) make Marks, 
noting them with the ſame Figures as the Thread paſſed over inthe Ha- 
ritontel Dial : So Lines drawn from the Center ofthe New Dial, through 


theſe Points, (hall be the rrue Hour Lines of the New Dial. 


But ſomec Hour: Linei may run beyond the Limits of the Plain, or the 
, paſſage of the Thread may be obſtrudted. by ſome ObjeFs, or Irregula- 
rities in the way, that it cannot come to touch the Plain Then to belp 


_ theſe, or the like Inpediments, I wo 
- 7. Upon the Horizontal Scaffold, draw as large a Square, "ot Paralle- 


| lyramas youcan. (or you may extend the Hour-Lines of the Horizontal 


Dial upon the Scaffold ir ſelf) and transfer (by help of the. Center- 
Thread) all the hours of the Horizoxtal Dial into the ſides of the Square 


or Parallelogram - And then,  - 


8. Bring a Thread from the Center of the New Dial, and reſt it pon 
the Hour- Point marked in the ſide of the Square or Parallelogram: Then 
the Thread in the Center of the Horizontal Dial carried along, ſo as 


| only to touch the other Thread from the Center, will deſcribe the Hour- 
| Linedeſired, whether, upon an Ever or Uneven Flair, from the Centet 


of the New Dial. 


Thus far for Dials whoſe Centers will fall within their Plains 5, but for 
ſuch as decline much from the South toward: the Eaſt or Weſt, im 


ſuch the T hread which paſſeth from the Center of the Horzzontal Dil, 
by the fide of the Stile thereof, the Thread will not meet with the Plaine 
at all, or (at leaſt) not in a great diſtance, ſo that no Center can be 


found upon the Plain it ſelf. In ſuch Caſes you muſt, =, 
9. Set up a Board or other Ohjed, over, or on that fide of the Plain 


B CHAP. 


RECREATIONS 


CHAP: V. 
Of Projeive Dials. 


Y this Artifice Howr-Liges may be Projected upon all kinds of v%. 
B perficies, without any regard had totheir ſtanding) either inref 


of Declination, Reclination, or both Or whether the Plains be Fly 


or Curved; One or more : For if a Point be aſſigned, wherein the How. 
Lines and Axis ſhall concur, Hour-Lines may be Projeted upon ſuch 
Plains, and an Axis ſet up after the uſual manner, by the direQions 
following, | 


Firſt, To the Point aſſigned (upon any fide of it) by help of a Se 


micircle, ar other Level, ſtretch out an Horizontal Thread, ſerving for 
the Horizontal Line, which Line (or Thread) need not be one fingle 
{.ine, but may be returned by Two, Three, or more Angles, provided 
tt4zt all the parts of it.do lie in the ſame Superficies, and parallel to the 
Harizon | | 

_ Secandly, With a Perpendicular Thread held up, project the Sun in- 
tothe aſligned Point, and into the Horizontal Thread alſo, and there 
{1:ck in a Pin, or make a Mark upon the Horizontal Line, through 
which the Shadow cutteth; and at the ſame Inſtant alſo take the Sun's 
Altiinge. 

Thirdly, By the Alitade taken, find out the Sun's Azimuth for tha 
time. This Azimuth, whatever it be, is repreſented by the Mark be 
fore made in the Horizontal Line or Thread. 

Fourthly, Apply a Paiſtboard to the aſſigned Point, bolding it fiat, 
that it rpav lie in the ſame Plain with the Horizontal Thread 3 and up- 
on this Pajſtbaard protrat your Azimuth, by a Thread extended from 
ttc Pqing afligned for the Center, to the Mark wade upon the Horizon 
Thicad. This done, 

Fifihly, By help of that Azimuth upon the Paiſftboard, protralt the 
Meridian Line, obſerving the true Coaft 3 and to the Meridian thus 


{ upd, deſcribe an Horizontal Dial for the place, oe 
k dh, Apgiy the Paiftboard to its place again, all things ©, 
right as before, projed all the Hour-Lines into the Horizontal 
from, the Paiſtheard, and make Marks upon the Horizontal Line frow 
the Points of each ſeveral Hour. 
Seventhly, Proje&t the Meridian Point by a Perpeodicular Thread up 
on ſome Object, into that place whereabouts you imagine the Axis of the 
Haw Hipotr.ing whether it be above or below, from the Point allgr 
or enter.. | | | 
- Eigbthly, .By help of a Somicircle (oraQuadrent applied to 2 Grin 
elevated, or [7-her! (as-occaſion yy toy Oe the Point alligns) ſer 
Gentar, porarving ta Faur Latitude, project the Pole of the Porlds 
' Nimtbly, Extend a Thread from the Point affigned for ibs Center (0 
the Pole of the World, which Thread will repreſent the Ax. 


Li & +4 b; Temthiy 
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Tenthly, By the Points upon the Horizontal Thread, and the Axis, 
(either by your Eye, laying the Axis to the Hour- Points, or laying the 
Hour- Points to the Axi,) you may projet all the Hours------ Or without 
the Axis you may content your {clf with the Pole-Point projected into 
the Meridian : For, 1f from the Point afſigned for the Center, or meet- 
ing of the Hours and Axis, you exterd; a Thread to each Hour- Point 
in the Horizontal Line, and do repoſe, (by your Eye) the ſame Thread 
upon the Pole Point, then ſhall the Shadow of the T hread give you that 
Hour Line 3 and fo you may do for all the ret. | 

Eleventhly, Your Thread or Axis, lying in its true ſituation, you may 
calily fit an Axis to the ſame poſture, , It your Dial be deſcribed upon 
a Plain Superficzes, you may then (by one fide of a Square, applied to 
the Thread or Axis, and the other fidelying upon the Plain,) find out the 
Subftile. ---- But 1f the Dial be deſcribed upon a Carved Superficies, or up- 
on more than Oze, then muſt. you be content to ſet up your Axis by the 
direftion of the I hread only. 

Twelfihly, The Point aſſigned for the Center being a Point of the Axis, 
Is, as It were, the Adex of the Gnomon, unto which all the Work 3s pro- 
jeaed, Bar if it be required to fer up an Axis to ſuch a JIuperficies 
upon which the Hours and Axis will not meet at any tolerable diſtance; 
in ſuch a caſe ſet up any point (of Wyre, or ſuch like) of ſuch di- 
ſtance from the Swperficres, as that the Hours and Axzs may be diſtin&, 
and through that pozzt ler it be required to make the Axis paſs. You have 
no more todo, but only to project to this poirt, as before, by letting the 
ſhadow of 2 perpendicular Thread paſs through that point, and noting 
the ſame upon the Horizontal Thread 3 aud counting that end of the 
Wyre as your Center, proceed as before 3 for the Thread that lies to 
projet the Hours is a atterz for the Axis. | 
Now this is a Gereral way to project Hour-lines upon oze, or many 
Superſicies, be they plain or curved, one Or more, and that without any 
laborious Inquiſition of any of th<ir fituations, in reſpec of Declinat:- 


02, Reclination, or both, 


RECKREATH#0NS 


CHAP. VI. 
0j RefleFed Dials. 


F a piece of Looking-Glaſs (of about one third part of an Inch diami. 
[| ter) be Horizontally fixed upon the Soyle or Tranſome of any Wis 
dow, unto which the Sw hath. free acceſs ; you may draw Hoyr-line, 
upon any Plain, whether Horizontal, Reclining, or Inclining, be they 
one or more ; by which the true Hour of the day may be diſcovered by 
the ſpot of Light which the Sun ſhall refle& from the Glaſs upon any of 
the Plains : And that by theſe Precepts following. 


Firſt, The Glaſs being plac'd truly Horizontal, obſerve the fput of 
Light that the Sun caſts, and make a Mark at1t. - 
Secondly, And art the ſame time take the Sun's Altitude, and find its 


Azimuth. | 
Thirdly, Extend an horizontal Thread wn theſame Level with the Glaſe, 


but within the Room. | 

Fourthly. Project the Azimmth 1nto the horizontal Thread, by holding 
up a perpendicular Thread in ſuch a place, that, though it hang at liber- 
ty, you may at once diſcern both the Mark of the ſpot of Light, andthe 
Glaſs likewiſe; and then obſerve where the perpendicular Thread ſeems 
to cut the horizontal Thread ; and at that apparent interſeion, make a 
mark, upon the horizontal Thread for the Azimuth. 

Fifihly. Apply a Paiftboard to the Glaſs, ſo that it may be ſtayed up- 
on ſome Ref}, that after it 1s taken away, it may be reſtored to its place 


:. again, without any alteration. Let it be alſo placed horizontal, ſo that 


It may havefull relation to the horizontal Threag. 

Sixthly, At the Glaſſes Center make a Point for the Center upon the 
Paiftboard, and extend a Thread from the Center upon the Paiftboard, 
til) it touch the Mark made for the 4z:#mth upon the horizontal Thread, 
ad draw upon the Paiſtboard that Line which the extended Thread 
guares out thereupon : Afterwards, unto the ſame Azi-mmth upon the , 
Paiſtboard, draw a Meridian Line, and to it an horizontal Dial for the 


* place; and applyirg the Paiſtboard again to its former ſituation, projtt 
'* Toe hours thereon unto the horizontal Thread, and there make Marks, or 
'* tic Knots. 


Severthly, Then proje& the Meridian (by a perpendicular Thread, c0- 


: vering. inappearance, both the Mark at 12, and the Glaſs.) unto the con- 
+ trary Coaſt, to that wherein the Pole is elevated above the Horizon) that 
: 1s to lay, Ia our Northerz Climates you muſt project the Meridian South- 
': ward from the Glaſs, becauſe the North Pole is elevated 5 And in this 


: Meridian elevate your Semicircle or Quadrant from the Glaſs Sonth- 
+ wards, nll the Pl:mmer fall upon the Latitade 3 ſo ſhall it point out , 
: upon ſome Ob>'ect ſer to receive it, the North pole RefleFed.----- Or elle, 
2 1f this be not convenient, (becauſe in Windows which Jook towards | 
;: the South, the North Pole will be withont the Room, and ſo the AxKK 3 
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bove the Glaſs extended towards that Pole, will be without allo, ts 


\ 
Ll 


HOROMETRICAT. 


may in ſuch Caſes, find out the oppoſite Pole toit ; that is to lay, that 
Pate which the tormer RefleFed Axis, being extended through the Glaſs, 
and below it, would 11gn out 3 and that may be effced in this man- 


per. 
Exghthly, Proj the Meridian-lixe towards the Pole that is elevated ; 
that is with us, towards the Noxth Pole 3 and then (becauſe the North 
; Pale is elevated by Refle@ior, towards the South, ſo, by the ſame Rea- 
| fon, the South Pole mult bedeprefled towards the North) by your Semi- 
circk or Zuadrant, and String directed even with the Center of the Glaſs, 
expres or project your Latitude downwards (but towards the North,) 
ſo ſhall the Semicircle, or Thread, point outthe RefleGed South Pole in 
the Meridian, Now, whether you will, or can (maſt conveniently) 
uſe the RefleFed North Pole above the Glaſs, or the RefleFed South 
7 of Pole below it, you are to take your choice 3 for both the one ana the 
other of them do repreſent the RefleFed Axis of the Warld. 
Ninthly, By this ReffeSed Axis, and the Hour-goizts ſigned qut upon 
f of the horizontal Thread, you may ealily projet the RefleFed Hours, upon 
any kind of Swperficies, ove or more, Whatever they be that ſtand in the 


Its Way, 


i ANN RN © 

5 

" CHAP. VI. 

; How (Mechanically_) by belp of a Trigon, to in- 
4 feribe the EquinoGial, Tropicks, and the other 
t Signs and Parallels of Declination, »pon all ſorts of 
: ; Sun-Dials : As alſo the Azimuths, or Points of 


the Mariners Compaſs; the Almicanters, or Circles 


of the Sun's Altitude, &c. 


I. How to make the Trigon. 


# #4 Trigon may be made upon a piece of thin Board, or Sheet of 
Paiſtboard, as is the Figure A BCD; Through the middle 
\ Whereaf draw the Right Line © E a, repreſenting the EqvinoTial 
Circle in the Heavens ; then upon ©, as a Center, with 60 deg. of your 
Scale of Chords, deſcribe tne Semicircle A E B 3 Then ovr of your 
Chord take 23 deg. 30 min. the quaniy of the Sun's greateſt Declinats- 
on, and ſet them from E, on both ſides of the Equino@ial to L and M, 
and draw the Two lines © M S, and © L »y, for the Two Tropicks 3 
Then for the other intermediate Signs, ſet off 11 deg. 3o win. from E, 
both ways, to F and G, aud draw the lines © Fm, and © G v, forthe 
lines of the Sun's Entrance into the Sign m, and X,and into and M---- 


Allo, take 20 deg; 12 min. from the Scale of Chords, and ſer them _ 


RECRE ATIONS 


| E, on both ſides, to H and K, and draw the lines © H =, and oKks 
* for thelinesof the Sun's Entranceinto the Signs = and 7, andinto n ang 
2 $&t---Then towards the upperends of the leveral lines, OL, © 1, © p 
' OF, ©G, ©OK. © M, mike ſmall Holes, through which to put a 
” ſmall String : And thus 1s your 7rigon finiſhed, and fitted for the inſert. 
* ing of the Parallels of the Twelve Signs into all ſorts ol Syn.Dials, e- 
- ther Dire# or Reclining, One or more, Contiguous or Separate :-----.Byy 
2 if you would putin other Parallels of Declination, as ſuch as whenthe 
* Days are juſt 8, 9, 10, T1, 12, 13, 14, 15 or 16 Hours long, Then 
: you muſt inſert into your Trigor ſuch degrees of Declination 3z the 
Sun hath when the Day is ſo many Hours long, as you would deſcribe 
© upon yourDial : And ſo in the Latitude of Lodo, 


deg. min 
3 I6 21 40 
When the day/9 I Hours long,the ) 16 55 ( Degrees of | 
15 either IO I. Sun hath IT 37 (Declination, 
II 13 S Ih 


' And ſuch degrees of Declination you muſt put into the Trigoy, " 
: tween the EquinoGial and the Tropicks. 
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HOROMETRICAL. 


II, How to inſert the EquinoCtial, the Tropicks, and other Inter- 
| mediate Parallels of Declination into all ſorts of Dials. 


& JOU are to Note, that the Parallels of the Signs, the Diurnal Ar- 
ches, the Azimuths, the Circles of Altitude,* and all other Circles 
relating to the Courſe of the Sus, when they are deſcribed upon an 
San-Dial, are nat ſhadowed out by the whole Stile or Axi of the Dial, 
3 the Hours are, but by Tome One Point in the fame Ax# ; as by a 
Knob, Button or Notch, filed in the Stile of the Dial; Or by a bole in 
2 Glaſs Window for projected Dial: ; ar by a piece of Looking-Glaſi for 
RefleFed Dials; in all which Caſes, the Ceater ©, in the Trigon, is to be 
zpplied (in all Caſes,) ſo that the line A B thereof, muſtlie upon the 
Stile of the Dial (if the Dial have a S:zle) or Parallel to the Axis of the 
World, if it be an hole ina Window, or picce of Looking Gloſi + And 
pow, the Trigon being thus diſpoſed, fo that it may be turned about the 
Axis, the Center © always fixed in the fame point. 

Now fuppoſe you would infert the Equizo#ial into any Dial,(for one 
Rule ferves for all Plains :) Firsf, pur a long ſmall String through the 
Hole which is under Y a, tying a Knot on the back (ide, that ir ſlip 
not through the Hole in the Board 3. Then apply the Center © to the 
Print (or Button) in the Stile, and the Side A B to the Stile it ſelf. 
Now if you extend the Thread over the Line T = E ©, tilf it touch the 
Djal-Plain, that point of touching ſhall be-one* point through which 
the EquinoFial is to be drawn nl. the Plain=— Theo turn the Line 
AB about upon the Stile, leaning etther towards the Right or Left 
Hand, as occafion offers it felf, extend the Thread till itrouch the Dial- 
Plain in ſome ather point , and thar other point ſhall be another point 
throngh which the Equino#ial is to be drawn upon the Dial And if 
your Djal be alt but one plain Sxperficies, Two points will be ſufficient 
to draw the Equino@ial by, it being a Great Circle of the Sphere, and ſo 
2 Right Line upon all plain Superfictes 5, But if the Dial confiſt of more 
than one Plajn, then muſt you (in the ſame manner as before) find two 
points at leaſt upon each Superficies3 which you may eaſily and fpeedily 
do, by turning the line A B of the Trigon about (or parallel ro) the 
Axis, and extending the Thread over the line Y = E ©, till ie touch the 

In, | | 

In tike manner, if you would inſert the Tropick of Capricorn into 
your Dial, you muft put the String or Thread through the Hole under 
v, and then apply the Point © to the Point in the Axis, and the Side 
AR to the Stite, extend the Thread over the line vw L ©, till ic rouch 
the Plain, and that point of Touch ſhalf be one Point through which 
the Tropich of Capricoen is to be drawn----Again, Move the Trigon (in 
this poſition) towards the Right or Left Hand (as occaſion requires, ) 
extend the Thread over the ſame Line w L ©, till it touch the Plain, and 
that ſhall be another point through which that Tropick muſt be drawn 3 
And in this manner may you find as many points upon the Plain as you 
pleaſe, and the more the better (for theſe Parallels will not be ſtreight 
lines, as # Equinodtial line was, but Conick SeFions, or Curved lines) 
through which points a line being traced, with an even Hand, ſhall be 
the Tropick of Capricorn upon your Djal-Plain or Plains. _ 
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| theother Signs be drawn, if. firſt you put the String through the reſpe. 
| Rive Holes, and apply the Trigon to the Axis, and extend the Thread 
: tillittouch the Plain, as before, you may find as many. points as you 
| pleaſe, through which to draw your parallel. And let this ſuffice for 
the lnſcription of #he parallels of the Signs of the Zodiack:-----. And if 
| you would inſert theparallels for the length of the Day, they are to he 
:: done inthe ſame manner, if inſtead of the Declination for the Signs, you 
: put into your Trigos the Declinations anſweringto the length of the days 
| you intend to inſert into your Plain, as is before diredted. 


RECREATIONS 


And in this manner may the Tropick of Cancer, and all the parallel of 


| Ill. To inſert the Parallels of che Sun's Akitude TG 


ed or RefleRed Dials. 


[His may be performed by a Quadrant drawn upon a large piece 
of Bouard, or Sheet of Paiſtboard, and divided into 90 g. af 


' ter the uſaal manner. For if you apply a Board, or other matter to 


the Glaſs (if a RefleFed Dial; or to the Hole, if it be a projeded Dial) 


| ſo that it maylie exaGly level, or parallel to the Horizon 5; Which Board 


' thus fixed, apply the Center of the Zuadrant to the Center of the Gliſ 
* or Hole, ſetting one ſide of the Ruadrant perpendicular, the other perd- 
* lel to the Horizon, and a ſmall String or Thread in the Center : Then 

| confider what Circle: of Altitude you would deſcribe upon your Did. 
' plain gr plains, (ſuppole 30 degrees';) The Quadrant ſtanding in the 
| fore-ſ3id poſture, upon any part of fhe Horizontal Board, extend: the 
> Thread by the Seerfrie of the Znadrant over 30 deg. thereof, till it 
/ touch the Wall or Ceiling of the Roow, and where it touches any Object 
: thatis in the way, that point of touch (hall be one point through which 
* the parallel of 3odegrees of Altitude ſhall paſs.----- Again, Move the Que 
; drant (the Center being (till kept in the Center of the Glaſs or Hole, but. 
| the Horizontal fide moved to ſome other part of the fixed Board) extend 
: the Thread again over 3o deg. of the Quadrant till it touch the Wall or 
: Ceiling of the Room, and that ſhall be another point through which the 
{ parallel of 3o deg. of Altitude ſhall paſs. And in this manner may you . 
' find as many points as you pleaſe, by which to deſcribe that parallel------ 
: It both the Glaſs and Ceiling be both Horizontal, then theſe parallels of 
| Altitude will be perfe& Circles, whoſe Center will be in the Vertical point 
: direRly over the Glaſs, and in the ſame Plain with #he Ceiling. But if 
| the Plains be Upright, or Reclining then theſe parallels will be Curoed 
| Lines, as the parallels of the Signs, and muſt be drawn through the re- 
| ſpetive points found with an even Hand----And as this parallel of 30 dey; 
; of Altitude was drawn, ſo may any other, as of 10, 20, 40, 50, &c. be, 
© by extending the String in the Center over thoſe degrees in the Znadrent 
| tillchey meet with the Plain. 


ry. For 
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HOROMETRICAL 


[y. How the Azimuths, or Vertical Circles may be deſcribed up- 
on all ſo, ts of Plains. 


d if OR the performance of this Work, you muſt firſt find a Pertical 


) be point, above, tending to the Zenith of the Glaſs (if it be for a Ke- | 
YOu feed Dial 5 Or below, towards the Nadir of the bole, if it be a Proje- 
lays #:d Dial,) This Point thus found (which may be done by a Plumb < 


Line, or perpendicular Thread from the Ceiling to the Glaſs, or from the 

Hole to the Floor) may be called the RefleFed Vertical point, in which a 

Aa, Thread or String is tobe fixzd: And by a point found in the RefleFed 

| Axifof the Horizon the Azimuths may be drawn; as the Hours.were by 

a point found 1n the RefleFed Axis of the Equino@ial: In manner fo]- 
lowing : | 

Upon a Sheet of Paiſtboard, or like Material, let there be deſcribed 
fach Azzmmth Circles as you inten1 to deſcribe upon your Plain 3 whe- 
ther they be the Degrees of the Horizon, or the points of the Mariners 

| Compaſs : for both are put 0 by the ſame M-thoi, only vary 10 their 
Denomination, One being numbered by 10, 20, Zo, Ic. the other by 
South, S by W, S SW, ec. | 

| Theſe Azimuth Lines being drawn upon the Paiſtboard, place the 
Center of them upon the Center of the Glaſi, and the South Azimuth 
thereof upon the Meridian of the place. [ov that the Paiſtboard may be 
there fixed jn the very Plain of the Horizon, that is, perfetly horizontal 
or level. | | 

Then take the Thread which is fixed in the Glaſs, and draw it over a- 
fy Azimuth mark=d on the Paiſtboard, till it meer with ſome Objetin «+ 
the Room, as a Poſt, Wall, or the like, and there fix it. 

Then take the Thread whoſe end is fixed in #he RefleFed Vertical point 
over the Glaſs, and lead it along by the horizontal [ hread, till it meet 
with the Wall or Ceiling of the Room, and where it toucheth, that ſhall 
beone point through which that Azimuth muſt be drawn. In like man- 
ner, move the ſame Thread bigher or lower at pleaſure, by the fide of 
the borizontal Thread, till it be oppoſed by ſome IVal or Ceiling, and 
there make 'another Mark for a ſecoud point, through which that Azi- 

 *uth muſt be drawn: And now have you Two Points, the which (if 
they fall both. upon one and the ſame Syperficies, Wall or Ceiling,) are 
luficient 3 for the Azimut hs being Great Circles of the Sphere, will be 
ſtreight Lines 3 and ſo may you find Two Points upon each Swperficies, 
If there be more than One: Or, by the firſt Two Points, if a Thread 
be ſo fituated, that it. may interpoſe between the Eye, and the ſaid Iwo 
Points, you may make as mary Points as you pleaſeupon all the Superfi- 
cer, be they never ſo many: And in this manner may what Azimuths 
you pleaſe be inſcribed upon any Plain or Plains. 


= 8 
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Note, Is all the Refle&ted Dials wentioned in this Chapter > although 
the Plains themſelves way be many, and thoſe Regular or Irregular, 
Contiguous or Separate; yet (im all Caſes ) the Glaſs wut lie level 
or parallel to the Horizon 3 which i a thing very difficult to effe® 
by any Inſtrument, the Glaſs being ſo ſmall 5 Wherefore One Mecha- | 
nical way may be this, which I think is inferior to none; 
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: 3s to be fixed, pour ſome Drops of Fair Water, or other Liquor, till 
' the Holebe full 3 then, the Sun ſhining, will caſt the Reflex thereof up. 
** on the Ceiling, which point of RefleFed Light mark upon the Ceiling 
7 and incontinently, with a Spunge, dry up the Water which is in the 
: Hole: Aud having Cement (or the like) to faſten the Glaſs with, Put it 
'* in the Hole, and the Glaſs upon it, and while the Cement is yet warm 


RECREATIONS 


In the Hole made in the Tranſore of the Window, in which the Glaſs 


ff han pliable, move the Glaſs upon it til] 1t caſt its ſhadow upon that 


[ point of the Ceiling to which the, Water was RefleFed 5 and by this means 
: ſhall your Gl2ſe be truly placed. 


"CHAP VAL 


| Of Dials which ſpall give the Hour of the Day by 


the Sun, and by the Stars in the Night-Seafon : 
How ſuch Dials may be made , and how to make 
Oſe of them. 


Here are ſeveral ways by which any Stars Horary diſtance from 
the Meridian (call'd the Stars Hour) may be obtained : As, 


I. By any Quadrant, or other Inſtrumental Dia), which giveth the 
BY Hour of the Day by the Sun. 


[] Will Illuftrate this in the Uſe of Mr. Guxter's Quadrant, it being an 
Inſtrument more frequently known than any other of that kind: For, 
It you obſerve the ſame Rules in finding the Stars Hour, as is dire- 


; aed for findingof the Hour of the Day by the S»r: 3 that is, by = 


the Bead to the Stars Declination, inſtead of the Sun's Declination , 
then obſerve the Stars Altitude, as if it were the Sun's Altitude, the 
ſhall then ſhew among the Hour-Lines the Sears Hour, or the Stars Be 
rary diſtance from the Meridian. - 


But here you are to note, That this way of finding the Stars Hors it 
peculiar to ſuch Stars only as are between the Tropicks. Wherefore, 
another more general way may be this: © 


IT. By 


HOROMETRICAL. 


"6 Il, By « Sun- Dial made under the Soy], and on the Jaums of a 
ng Jerty Window, on the inſide of a Room. 
the 

wt it And ſuch a Dial may be made by the Rules beforegiven in Chap. V. here- 
arm of ; Or thus: 

that : 

eans 


Aving made a ſmall round hole in any Quarry of Glaſs in the 

Window,and darkned the other part of the ſameQuyarry round a- 

bout the hole, you muſt upon theWindow-Board draw a Meridian Line, 

which Line muſt paſs direQly under the hole before made, and muſt be 

transferred to the Ceiling of the ſame Room, by the help of Perpen- 
dicular Threads. b 

| Then from the hole in the Window, to the Meridian Line on the 
Ceiling, extend a String, till it make an Angle equal to the Latitude of 
the place you make the Dial in, and where the String ( with this con- 
dition) ſo reſt<th, fix-che end of the Stringin that poinc of the Ceiling, 
letting the other part ofthe String hang at liberty. 

Tis done, by help of an Horizontal Dyal. whoſe Center(for the pre- 
fnt) muſt be placed in the hole in the Window;the Lines of which Dial 
wuſt allo he extended by a Thread fixed inthe Center thereof, by which 
Line extended over each Hour, and the Siring before fixed in the Ceil- 
ing, the Hour Lines may be transferred and marked upon, or uoder the 
Window Board 3 and alſo upon the Jaws and Cheek Pots of the (aid 
Window, and therenumbred by Letters or Figures. 


 Nowſucha Dial being made, [ ſhall ſkew, 


How to find the Hour by the Sun in the day time, and any Stars Hour 
(or Horary diſtance from the Meridian ) in the Night Seaſon. 


1. By the Sun. 


H E Swe ſhining through the hole before made in the Window, 

move the Scring, whoſe end is fixed in — along the Hoar 
Points which are marked about the Window, until ſuch cime that che 
Spot of Light that cometh throngh the hole ſhinerh upon the Scring, 
andthen ſee upon what Hour, or part of an Hourthe ſtring relteth, for 
that is the true time of the Day. 


2. By the Stars. 


His differeth little from the former 3 for when through the Win- 
dow you ſee a Str you know, and would know his Hour, move 
the Srring along the Hour Points as before, till ſuch time w_ bring 
our Eye, the String, the Hole, and the Ster-all in one and the ſame 


Py in or right Line 3 for then will the Striog reſt upon that Sters 
Hour, or bis 


orary diſtance from the Meridian. 
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RECREATIONS 

In the Hole made in the Tranſorre of the Window, in which the Glaſe 
is to be fixed, pour ſome Drops of Fair Water, or other Liquor, ill 
the Holebe full 3 then, the Sun ſhining, will caſt the Reflex thereof up- 
on. the Ceiling, which point of RefleFed Light mark upon the Ceiling 
and incontinently, with a Spunge, dry up the Water which is in the 
Hole: Aud having Cement (or the like) to faſten the Glaſs with, Put it 
in the Hole, and the Glaſs upon it, and while the Cement is yet warm 
and pliable, move the Glaſs upon it til] 1t caſt 1ts ſhadow upon that 
point of the Ceiling to which the Water was RefleGed 3 and by this means 
ſhall your G/aſs be truly placed. 


- 
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C HA P! VAL 


Of Dials which ſpall give the Hour of the Day by 
' the Sun, and by the Stars in the Night-Seafan : 
' How ſuch Dials may be made, and bow to make 
: Cſe of them. 


Here are ſeveral ways by which any Stars Horary diſtance from 
the Meridian (call'd the Stars Hour) may be obtained : As, 


L By any Quadrant, or other Inſtrumental Dial, which giveth the 
| Hour of the Day by the Sun. 


[| Will Illuſtrate this in the Uſe of Mr. Gunter's Quadrant, it being an 
* Inſtrument more frequently known than any other of that kind: For, 

:If you obſerve the ſame Rules in finding the Stars Hour, as is dire- 
ated for finding of the Hour of the Day by the Sz#: 3 that is, by ge. 
the Bead to the Stars Declination, inſtead of the Sun's Declination , 3 
then obſerve the Stars Altitude, as if it were the Sun's Altitude, the 
ſhall then ſhew among the Hour-Lines the Stars Hour, or the Stars He 
rary diſtance from the Meridian. 


* Buthere you are to note, That this way of finding the Stars Hogrs it 
peculiar to ſuch Stars only as are between the Tropicks. Wherefore, - 
another more general way may be thics © © 


IL By 


av wh 


HOROMETRIC AL. 


1, Hy a Sun- Dial made mg the Soyl, and on the Jaums of a 
Jetty Window, on the inſide of a Room. 


And ſuch a Diat may be made by the Rules beforegiven in Chap. V. here- 
of 3 Or thus: 


Hs made a ſmall round hole in any Quarry of Glaſs in the 
Window,and darkned the other part of the ſameQuarry round a- 
bout the hole, you muſt upon theWindow-Board draw a Meridian Line, 
which Line muſt paſs direAly under the hole before made, and muſt be 
transferred to the Ceiling of the ſame Room, by the help of Perpen- 
dicular Threads. | 

Then from the hole in the Window, to the Meridian Line on the 
Ceiling, extend a String, till it make an Angle equal to the Latitzde of 
the place you make the Dzal in, and where the String ( with this con- 
dition) fo reſtcth, fix.che end of the Stringin that point of the Ceiling, 
letting the ocher part ofthe String hang ar liberty. : 

Tins done. by help of an Horizontal Dyal. whoſe Center(for the pre- 
{nt) muſt be placed in the hole in the Window;:he Lines of which Dial 
wuſt alſo he extended by a Thread fixed inthe Center thereof,by which 
Line extended over each Hour, and the Siring before fixed in the Ceil- 
ing, the Hour Lines may be transferred and marked upon, or uoder the 
Wintow Board 3 and alſo upon the Jaume and Cheek Poſts of the faid 
Window, and therenumbred by Letters or Figures. 


Now ſuch a Dial being made, I ſhall ſhew, 


How to find the Hour by the Sun in the day time, and any Stars How 
(or Horary diſtance from the Meridian ) in the Night Seaſon. 


1. By the Sun. 


1! Bop E Swe ſhining through the hole before made in the Window, 
move the Scring, whoſe end is fixed in awry along the Hoar 
Points which are marked about the Window, until ſuch cime that the 
$por of Light that cometh throngh the hole ſhinerh upon the Scring, 
and then ſee upon what Hour, or part of an Hourthe ſtring reſteth, for 
that is the true time of the Day. | 


A 


2. By the Stars. 


His differeth little from the former 3 for when through the Win- 
dow you ſee aSter you know, and would know his Hour, move 

the Srring along the Hour Points as before, till ſuch time wy bring 
== Eye, the String, the Hole, and the Star all in one the ſame 
ain or right Line 3 for then will the Strivg reſt upon that Stars rf 
Hour, or bis Horary diſtance from the Meridian. : | 


RECREATIONS 


Ill, By a Dial wade in a Tard or Garden. 


'F N ſome convenient open placeere& a Pole perpendicular to the H,. 
' riz0n, about 10or 12 foot high; then provide a Frame of Woog 
:3n form of a Para/elogram, of what bigneſs you pleaſe, (but the ſides 
being 2 foot broad, and 3 foot long, is a competent bigneſs) within the 
Area of this Frame wake the true Hour-Lines of an Eaſt and We Dial; 
which Hour-Lines may be of reaſonable big Wyre 3 and upon the Edges 
'of the Frame, fet the Numbers of the Hours, the Forenoon Hours on 
- *the Eaf7 (ide, and the Afternoon Hours on the Weft fide, and over the 

'Hour-Line of Six ere an 4x# (of a cumpetent Length) as if it were a 
'Sun-Dial : Which Dial being thus prepared, if you ſet it upon the for. 
'mer erected Pole, ſo that the Two Ends of the Frame may ſtand gue 
'North and South, and the Stile thereof Parallel to #he Axis of the 
'World, then is it fit for uſe, either to find the Hour of the Day by the 
Sun, or the Stars Hour in the Night. 


1, By the Sun. 


ii all one as if it were a Dial made againſt a Wall for the ſha- 
4 doiv of the Axis upon the Frame will ſhew the Hour of the Day, 


| 2. By the Stars. 
MW you ſee a Star you know, and would find that Stars Hom, 


f move your ſelf about the Dial-Poſt (coming near to'it, or go- 
3-7 ©-rther from it) as occaſion offereth, till you bring your Eye, the4x- 
3s, + ..1- Yr 1n the ſame Plain or Right Line, and then mind what 
'Hour-$.:.. (or between what Hour-Lines) is intercepted by that view, 
for that is that Stars 'Hour3 and by this Dzal you may at any time know 
'what Stars are upon the Meridien. 


IV. To know what Stars are upon the Meridian. 


{FF yougo behind the North End of the Frame, and look by the (ide of 
 ] the Frame, you ſhall ſce what Stars are then upon the South part of 
"tha Meridian, =. | 
' And if youu go behind the South End of the Frame, and look by the 
'Side of be Frame, you ſhall there ſee what Stars are upon the North patt 


'of the Meridian. 


And thus the Stars Hour way be found by any of the mrementioned 
ways : which obtained, the true Hour of the Night may be 
found: But firſt you muſt know the Right Aﬀcenſion of the y 
and alſo of the Star, whoſe Hour you found by your Dial. 4 4 

tv that end I have inſerted the Two following Tabler. - 
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A Table of the Complement of the Sun's Right Aſcention at Mid- 
night, every Night in the Year. 
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)uth Star in the W hale's Tail $ 
J The Girdlc of Androm-da 
The formoſt Horn of the Ram 


Whales Belly 
South Foot of Andromeda 


The Whales Jaw 

The Brighteſt of the Seven Stars 
Aidebaron, or the Bull's Eye 
Capella, O01 the Goat 
Formolt $:1vulder of Orion 


Orion's Head 
Middlemoſt in Orion's Belt 
Cyrus, or the Great Dog 


Procion, of the Lefſer Dog 
The Lowermoli Head of the Twins | 


North Aſcellus x. 
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Cauda Leonzs, or the Lyon's Tall 
Vindemiatrix 


Spica Pirgints 

Arcturus | 
Lett Shoulder of Bootes 

South Ballance 

North Ballance 


Bright Sear of che Crown 
Antares, or the Scorpion's Heart 
Hercu'es Right Shoulder 
Hercules Head 

Head of Ophyncus 


G0 dt be 


Lyra, or the Harp 
Vultures Tail. 

T he Swan's Bill . 
The Vulture 

Lowermoſt Horn of the Goat 
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Swan's Preaſt 
Swan's T ail 
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Lowerimoſt Wing of the Swan 
Pegaſus Mouth 


Right Shoulder of the Water-beater | 
Fomahaunt 

| Scheat 

Mercha 

Head of Andromeda 


Girdle ot Cepbeus | 
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VI. Another way to find the 


t 
Talc) the R. Aſcenſion of the Bull's Eye (or Aldebaron ) to be 4 hours, 


RECREATIONS 


V.:To find the Hour of the Nig"1t by the Stars. 


Example. | 
Bſerving by ſome of the ways before preſcribed, that upon the 
; laſt Day of December, I found that the Great Dog's Horary gi. 
ſtance from the Meridian» was 9 Hours, 22 Minutes 3 which ſet down 
as followeth : Then (by the Firſt Table) I find the Complement of 
the Sun's R. Aſcenſion on the 31ſt of Decerpber, to be 4 Hours 30 Mj- 
utes 3 which ſet down under the former And (by the Secong Ty. 
ble) I find the R. Aſcenſion of the Great Dog to be 6 Hours, 3o Minutes; 


Hu 


which ſer down under the Two former : All which being added toge- 
ther, do make 20 Hours, 22 Minutes. Which (becauſe it is above 12 
Hours ) ſubſttat 12 Hours from the Sum, the Remainder will be 8 


Hours, 22 Minutes for the true Hour of the Night. 


H. M. 

The Great Dog's Hour W 23 
The Comp. of the Sur's R.Aſcenfion, December 31 4 30 
The Great Dog's R. Aſcenſion _ 6 30 
The Sum 20 22 

L Subſtract 12 ©0 


; There Remains 8 22 
For the true Hour of the Night. 


Hour of the Night, by ſeeing any Star ypon 
the Meridian. 


I have already intimated, how you map know by the Djal upon a Poſt 
E before mentioned, what Stars are upon the Meridian at any time of 
the Night; It reſteth now to ſhew how (from thence) to find the Hourot 
the Night, | 
j | E xample. 

Suppoſe, the: ciore, that upon the. 20th Day of January, I find Alde- 
baron, or the Bull's Eye, to be upon the Somth part of the Meridian, then 
Gl the Firſt Table) 1 find the Complement of the Sux:'s R. Aſcenſionon 


he 20th of January, to be 3 hours, 6 minutes-----And (by the Second 


17 minutes. Theſe Two added to 


7 gether make 7 hours, 23 minutes, for 
the true Hour of the Night. 


h. m. 
The Comp. of the Sun's R. Aſcer. Jan. 2 3 6 
 TheR. Aſcenſion of the Bull's Eye 4 17 


Their Sum 7 23 


: Which 1s the txue Hoxr of the Night, Jaw. 20. 


HOROMETRICAL 


CONCLUSION. 


Here are ſeveral other ways to find the Hour of the Day or 
Nignt, by the Sur, Moon, or Stars ; as by Quadrants, Ringy, 
Cylinders, Valking S!2ves, NoGurnals of ſeveral Kinds : By the Sha- 
dow of the Movun upon a Sun-Dial, and many other ways. But 
foralmach as theſe Inſtruments are to be had at any Shop where 
Mathematical Inſtruments are Made, or Sold, I ſhall forbear to ſay 
any thing of them in this place : Only I ſhall exhibit to the Pra- 
&itioncrs View, Two Tables, by help of which the Uſual Furni 
ture may be. put into all forts of San-Dials, Plain, Concave, Comvex, 
Regular or Irregular. And alſo all the forementioned Quadrants , 
Rings, and other [nftruments, which ſhew the Hour and Azimmh of 
the Sun by #he Altitude thereof, are made. 
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a Table f the Sun's Azizmth trom the South tor every Hour andQuarter, 
| at his \"ntrance no every of the XII Signsof the Zodiack., in the La 
titads 07 London, 51 deg, 32 min. 
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RECREATIONS 


4d Eafie Way to make a Spot- Dial within a Room, without any Cal- 
| culation, or Vſe of Threads, &c. 


[His may be done Two Ways, either 1. By the dire& Rays of the 

EZ Sun thorough a little Hole in the Glaſs : Or, 2. By the RefleRed 
Rays from a ſmall ſhow of a Looking Glaſs, ſet in a convenient place 
in the Window. The firſt way I account not ſo convenient, becauſe 
the Hour-Lines will many of them fall on the Floor, Tables, ec, 

: The other way is this, 1. Take a little piece of Lookirg-Glaſr (com 
mon Glaſs may ſerve, but not ſo well) about the breadth of a \ixpence, 
faſten this ſo in the bottom of the Window (orlſides if you (ee good) 
that the Rays of the Sur may not be hindred from coming upon it (or 
as little as may be). 

| 2. It is neceſſary that you have with you, upon this occaſion, aright- 
ly ſet Sun Dial Quadrant, &-c. The like ro find the ſeveral hours cf the 
Day by being ſo provided, upon a clear Sun-{hine Day, watch the 
Sun-Dial till the ſhadow is juſt upon fome Hour-Line, then immediately 
obſerve where your ſpot of light falls on the: Wall or Ceiling ; and 
there with black Lead, or the like, make a mark, and alfo fer a Figure 
by it of what hour itis. Do the ſame by the next hour, and ſo on as 
long as theSu# ſhines, ſoas to give a ſpot inthe room. . | 
' 3. About a Month or moreafter, obſerve in like manner by your Sas 
Dial where the ſpot falls on the Wall or Ceiling at the ſeveral hours, 
and make marks and figures as you did before, and you will find the 
hour ſpots now to fall far diſtant from where they were a Month 
ago. 

Fl This done with a long Ruler and black Lead, Ink, or the like, 
draw along line joyning each pair of marks that have the ſame figure 
annexed to them, and each ſuch line produced at both ends (hall be the 
hour line for that hour 3 to which put, where you fee fit, its proper 
- figures, and in like manner do by the reſt. 

Note, 1, The beſt time of the year for the Operation 1s the Spring, or 
Autumn ; other times of the year may ſerve, ſoas the times of obſervati- 
ons be either both before, or both after the ſolflizes, June 11, December 11. 
| Note 2. When an hour-line drawn upon the Ceiling comes to the 
Wall, there will be then necdful a third obſervation where the ſpottfalls 
on the Wall at that Hour; at which having made a mark, draw a ftraight 
line from the end of the line on the Ceiling, down to your mark, for that 
hour on the Wall 3 ſo will you have that hour-line compleat. la like 
manner you may do by the reſt if there be need. 

Note, 3. Your Glafs, and what it ſtands on muſt be very firm ; for if 
It be movedever fo little, 'twill not agree with your hour-lines. 

/ They who pleaſe and have a convenient Room and Window, may 
by the very ſame method draw hour-lines to a ſpot of light coming 
throw a little hole in a Quarry of Glaſs , but then it will be convent 
ent that the reſt of the Quarry be darkned by paſting a piece of black 
; paper, or the like, on the inner (ide, leaving the hole in the middle. 
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RECREATIONS 
Cryptographical. 


T « Cryptographical Art is of great vſe in many refpeds, but prin- 
cipally in War. And if we*confider to what neceſlitics great 
Princes and Potentates have been put unto to communicate their 

Minds or Intentions to their Correſpondents beforethe improve- 


' ment of this Art, it would make a man but of a reaſonable underſtand- 


ing admire : Wherefore I ſhall here give you a very brief account of 
ſome of them, and afterwards ſhew ſome other more Artificial and ab- 
ſolute ways whereby Communication may be had both fecretly and 


ſwiftly. 
I. Of ſome Antient ways. 


1, When Hiftews the Milefian was kept Priſoner by Darixs, and de- 
pairing of his return home, unleſs he could find out ſome way to ſend 
to Ariftagoras (who was his Subſtitute at Mzletuw) to perſwade his Re- 
volt from Darixs, but knowirg that all Paſſages were ſtopt, and all Meſ- 
ſengers ſtrictly examined-and ſearched 3 he at length found out this (both 
tedious and weak ) courſe. He got a truſty Servant of his, the Hair 
of whoſe Head he cauſed to be ſhaved off, and then upon his bald Pate 
be writes his mind to Ariftagoras, keeping his Servant privately about 
bim till his Hair was ſomewhat grown, and then bad him haſte ro Ari- 
ftagoras, and bad him cauſe himto be ſhaven again, and then upon his 
Head he ſhould find what his Lord had writ unto him. 

2. When Herpegus had a mind that Cyrus ſhould haſten his Invaſion 
on Media ( Cyrus being thenin Perſia,)his Letter he ſent to him he incloſ- 


&d in the belly of a Hare. ec ; 
3. The Lacedewonians uſed this way to communicate their Letters to 


cir Generals abroad, which in caſe of Interception, the Contents ſhoulq 
not be diſcovered. They had made two round Sticks or Cylinders of 
the ame length and thickneſs, one of which was delivered to the Gene- 
ral when he ſet forth, and the other was kept at home by the chief Ma- 


giſtrate. When occafion was, they wound about the Stick a long nar- | 
_ row ſcrowl of Paper 


or Parchment, in ſuch manner, like the threads of a 
Screw, ſo that the edges of the Paper or Parchment ſhould always lie 
cloſe together ; the Paper thus fitted to the Stick ('or Cylinder) they 


wrote their Letters upon the tranſverſe junQures of the Paper, (0 __ 
ne 
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ONe P + 0f coach Word or Letter was in one place , and the other in 
#d oils; When they bad tinted thetr Wriung, they took off the 
fifrol! and fent it to the General, who knew how to apply it 5 and if jt 
had been imercepted, the Enemy could make nothing of it 3 and this 
manner of Wruing they called Yeytale. | 

| 4. The Milfrars ated to Write their Letters, and incloſe them in a 
Cake, or Loaf of Bread. i 

5, The Romars into the hilt or ſcabord of a Sword. | 

6. The Perſfans uied to fix them ro Arrows, and {hoot them to places 
appointed near hand. 

: 7, Torojthanes by a Pigeon, ſtained with Purple. gave notice of his 
Vidtory at the Olympick Games, to his Father 1n fAlgina. the fame day 
that he obtained it. And this way of conveyance by Pigeons at great 
diſtances is of wonderful Celerity : For in Aleppo they have Pigeons 
which will fly (with Letters fixed to their Legs, or about rheir Necks) 
from Babzlon to Aleppo in 43 hours, which 1s accounted 3O Jays journey, 
The manner of tutering their Pigeons 15 this: They takethem when they 
ſit on their Neſts, tranſporting them in open Cages, and return them 
with Letters who will never give reſt ro their Wings until they come 
totheir Young, But let this ſuffice for ſome of the ways uſed by the An- 
tients, 1 will proceed now to more Artificial ways of eficCing the ſame. 


I. By the 24 Common Letters of the Alphabet. 
HE Letters of the Alphabet, by which you would repreſent your 


XZ Mind to your Correſpondent, may be ſo diſpoſed is the form of a | 
Right Angled Parallelogram (with any Number of Cyphers, Intervals, 


or (rather) ſuperfluous 1 etters between every /gnificant Letter 3) ſo that 
the Writing may be read by your Correſpondent any of theſe ways , 


which of them ſhall he agreed upon berween you 3 As, 


[ Deſcending with 4 intervals. 1 T4 
: 2 ln upright JAſcending with 3 intervals. oe 
36 Columns YDeſcending and Aſcending alternately 2 inter, | <.| Wt 
4 Aſcending and Deſcending alternately 5 inter. | S v 
f Pr, 
WW Dire&t with 7 intervals. 4 y 
64 Horizontal- Retrograde 5 intervals. > + vs 
7( ly in Lines ) Dire& and Retrograde alternately 2 Inter. = om 
- 


Retrograde and dire&t alternately 3 inter.} {\ 
| Example I. 


| Suppoſe that I would write to my Correſpondent theſe Words, 

i Pour Cincle is now Dead. 

: Wherefore | write it in Upright Columns deſcending, with 4 Iwter- 
9als : (Which my Correſpondent is ſuppoſed to know :) Wherefore | 
firſt make 4 Pricks, one under another, and under them 1 make the fiſt 
Letter of my intended Writing [['y], under that four Pricks wore, and 
under them the next Letter [0], then two Pricks under, and (becauſe 
your Column will hold no more Pricks below) two above in the next 


Column, and uuder them [+] &c. As in the Paralclograw ſolowng: 
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Example IT. 
Haſte from London, fo2 you are betrayed. 


[ have been ſomewhar large in this, but it is becauſe I will give Ex- 
amples in all the reſt, but not in a double Nature, as I have done here, 


with Points only to ſupply the ſupertiuous Letters. 


Uoright Columns Aſcending. with 2 Intervals, 
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Superfluous Letters toſu pply the 
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Example II. 


own S0ouldiers. 


RECREATIONS 


your Caltle will this Night be Surrendred to the Enew 


/ 


Deſcending and Aſcending Alternately,with > Intervals, 


Þ by your 


Example IV. 


' The Blow1s given by Tom. 


Aſcending and Deſcending alternately, with five Intervals. 
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Horizontal dire&, with ſeven Intervals, 
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| Example V. 
Dur F2oviſion is at an end, 


| 


Jf we arenot Reltevedthis Day, we muſt Surrender, 


Example VI. 


Horizontal, but Retrograde, with 5 Intervals.” 
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Example VII. 
Our Uticuals and Amunittfon are both at an end. 


Direct and Retrograde alternately, 2 Intervals. 
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Example VIII. 
Your 252other James hath betrayed you. 


Horizontal, Retrograde and Direc, alternately, with 3 Intervals, 
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| LLEEARNENC of 1. | 
In all theſe ways may ſecret Writing be written and read in a Pearall- 
logram - But the Figure may be any other, as a Triangle, Rhowbw, bc, ; 


and to be read Diagonally, either Aſcending or Deſcending, or both lter- 
| ately, as in theſe Figures following. 
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CRIYPTOGRAPHICAL » 
ExampleTIX. | 


Fly Fo2 the Town will be fired in three places, 


in a Triangle Diagonally Aſcending, with 2 Interval, 
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11. By Tranſpoſing of the Letters of the Alphabet. 


Je Ceſer, when. he communicated his mind to his Correſþondewt (to 
whom he had before declared his wanzer of Writing,) he did it by 
this way of Tre»ſþoſition, putting D, the fourth Letter, for 4, the firif 
Litter of the Alphabet; and fo throughout the whole Alphabet, as 10 this 
Scheme, which will ſerve for a Clavis to unlock ſecret Matter written ac- 
_ cording to #his Tranſpoſition, which may be varied Millions. of ways. 


—i— 


CO ——— 
———— —— 


The Scheme, or Clays. 


TG THIOL kl m]njo TOE" 
dlelflglhlilkll'minlo FARM y1z [aſbſc 


— 


The Scheave thus prepared, and the Correſpondent knowing the Order 
of Tranſpoſition, Suppoſe that I would write theſe words 3 To be read 
in Upright Columbs Deſcending : 


£ 


RKECREATIONS 


4s you tender your own ſafety get out of Ir:ly, andrepair to Paris with 


what ſpeed you catt. 
Dos | Me SD T0 
FRG hn HQ E 8 
bu TE 2 -v + Þ 
= bd ro 4 m4 Þ 
y r i Tp m w Xx 
ry kk WH. TT TT 
bk EXT oO = WEez 4d 
Tg ip THY 


Now by this Claris (or any other Tranſpoſition (or varying) of the 
| Letters of the Hiphaiet) you may frame vour Writing to be red 2ny of 


'the former ways, - as Downward: , Opwards, Dirc®, Ketrograge 
: Diagonal, &c. | 


But ih-is way (im my judgment) for Secrecy, is moreliable to be diſtoury. 
ed (if mtercepred) than the former ways, by ſupplying Intervals by 
( any rumber of) ſuperſinons Letters 3 for that in this way there ar: 
0 more 1 etiers uſed than will be required to make out the Words jn- 
tended 5 which makes it very liable to dijcevery 8 V Vherefore I ſal 
in the next place ſhew a way whereby to uſe other CharaGters injtead 
of theLetters of the Alphabet 5 with Intervals of 4 different Cha- 
raFer interpoſed. ; 


111. $y Other Characters, which ſhall Repreſent the 24 Let: 
ters of the Alphabet. 


7 OT to invent new, fFrange, and infignificant CharaGers,fuch asyour 
| Steniographers, or Short Hand Writers ule 5 I ſtil here preſent 
: you with an Alphabet of known Chara@ers ; viz. with thoſe of the A- 
: ftronomical Sigr.s, Planets and AſpeFs ; Whereof the Twelve igns, the 
: Sever Flanets, and the Five AſpeQts together makes Twenty Four, equal 
:to the Number of the Letters of the Alphabet. And of thele let the foe 
Aſpect; repreſent the fioe Powels, $*, ©, 2 4 And let the Charatie 
of 1he Sever Planets repreſent the Letters towards the beginning of the 
:Alphabt: And the CharaQers of the 12 Signs the Letters towards the 
end of the Alphabet ; as in the following Scheme, or Aifronomical Clanii, 


a. ge 


——_— 
mm 


The Aſtronomical Clavss. 


— GM. 


za [b [cd f k4itk443 s | tr, uf w| x[y'Z 
'[nivlels S153 [z{oc|efr{5|0 312/4/n\>\alk{rives 


| The Key being thus agreed upon between you and your Cone 
'ſpondent, it will be very caſte to communicate your mind to _— 
3n any of the forementioned Methods, vis. by Parallelogram, _— 
Vc. | 
| \ 


F: 
| 
> 


CRIPFOGRAPHIC EE 


Ani to {uppoling you would write to your Correſpondent, to be 
1 17 a Parallelogram Deſcending and Aſcending alternatel, and at 
coi ct every Word (for diſtintion)) to interpoſe ſome one of the 
Nine So, U/Z.1,2,3, 4,5, 6,7,8, or 9, and at the cloſe of all this 
u#*2r ater &. | 

&1;1pOie YOU would write theſe Words, to be read in Columbs De- 
(ning and Aicending alternately, with a Digit Figure between each 
1.4. and at the End @. 


7 þ;92 cſcaper out of the Caſtle tn Diſguiſe, and do lodge at t 
Ih in the High Street, by the Name of Mary Grice ans 


Odds CU FT HC TT ET mY 
106a 7 oo 844A 4140 Hi. 
tz SE 2 #4 #S8 FE Tm EE x1 wn 
dd dm © nulO gf cnn mm 
XxX 46a nnO = =d60 CE OgCWh Ta % 
o< = & 61 5s. Vis os Ws 4 mg 
3} £ XR FE 7 6:6 SHEN TT ms 


This way of Writing is far more difficult to be diſcovered than the 
former by Letters only, though as much, or more to be ſuſpeted when 
intercepted. Let your Writing be inany Language, it may be by theſe 
Charadters exprefled, andin any form : Asſappoſe 1 would write this 


French Proverb, in 4 aq are 6 form, tabe read in a Diagonal De-. 


ſending and Aſcending alterfiate 
| IEC | LOT 

Pape par voſr, Roy par nature, Enjpereut par forces 

PjSO0vd + 


EA z21*# 3 8 : 

S' x 7 7 1M WH S 7 | 

2 «A NNSES ©M : 
£ = + 6 VS © 0 
Sd 4 S v3 @ 


IV. B y Knots tyed (or other Marks made) upon a String. 


OR thi effifting of this, the Two Correſpondents muſt each of them 
have afine thin Board, or piece of Braſs, or Copper, made in the 


torm of. a\Parallelogram, or Lang Square 5 at one end whereof let be 

written of engraven the Twenty FourLetters of the Alphabet, either ia. . . 

Ir tranſj upon and between each Let- ' 
nee checagh the | 


A - 


order,or tra poſed, which ſhall be agreed | 
ter;let there be a fant or _— Line drawn or gauged 
Board; or Plate, from end to: rRepe_—_ i Lwenty 
Alfo,let the Two longer fidesof theBoard,ot Plate, hav 
ir,at about one quarter of an Inch diſtance from 
pace ks expreſſed — TT TIT Y 


- _ atS-4 
F 
| ; 
[1 . p 
on < 
- 4 : 


we 


Fa G © co nr oy 
= INN his + - ('Y 


IS m3 ET Be wa 
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EECREATIONS _- 


The Figure of the Board or Plate, with the Alphabet. 
a, b,\c, d,e, &C. 


- "va . —_— _ 
ji —— 


—_— 


- += 4 - 
p 


"When vou would communicate your mind to your Correſpondent,take 
a Piece of even and well-twiſted Packthread, at one end whereof tie a 
Nooſe to be put over an Hook towards the top of the Board on the back 
lide thereof, made for that purpoſe. Then bring the String over at «. 
and bring it to the Notch þ, and from b.over at c, and guideit to dand 
{9.continue till you have as many Lines of String as will contain your in- 
tended Writing. The Board, and Siring being thus prepared, ſuppoſe 
you would expreſs theſe Words, | 


Dur Relief is come, and will ſerve us Sir Bonths. 


| : Upon the String, under the Letter o, tie a Knot, or (rather) with 2 | 
Needle, and ſomelight coloured Thread, or Silk, ftich through thar pare 
of the String which lies under 0 > do the like under #, and in the next 


line under r, ſo have you your firſt word Our expreſſed upon the 


String. And doing ſo with all the reſt, you will find the Knots or. 


Marks upon the String when it is uponthe Board or Plate, as in the Fi. 
gire : Which being taken off,and conveyed to your Correſpondent(who 


knows well enough how to apply it to his Board) it will declare your 


Writing very plainly, and void of all ſuſpicion, if intercepted. 


wo 
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CRYPTOGRAPHIC AL 


4 NEW CHARACTER Fi 


to Learn and Write, arfficult for a Stranger to 
decipher, Legible by the Motion of the F We 
wherein each Line of Wrj ring ſhall contain [wo 


Lines of Senſe. 


þ Aptatet of th Firſt(Forme. £2 Ground "a 


11G 


e[f[g]b]:]k]1]m[n]o]pſq[r|: GOSSORE 


Or thus 


RS SSS SES SSSSSSOSaSS 


—_ | _- 


A New Character pt i I. 


'@ decipher legible 


| | by the TOs | = a 


Caſy to learn and write|| WD RS 


dificulsfor a Stranger | A ESE. 


'* 
Ns. 


Fats Lon of this Alphaber i is built upon a fbort line, thus (—), 

which, for diſtinaion fake, may be called tbe Ground. Line. The 

ſeveral letters are formed by the addition of a few. ſmall ſtrokes, 'or 

ints, which repreſent divers letters, according as they ſtand at the 
, Middle, or End of the Ground-Line. 

Ihave given the Alphabet in Two Forms ; The firſt as plainer to be 


underſtood, the ſecond Form as cafier to be remembred. "A a op 


IE ren 
BG gg "DU  CARINY £ 


FECREAT7TIONS 


of the ſecond Alphabet you have a Pozet, or Speck, and theletters AE] 
which denotes, that a Point at the Beginning of the Ground linc (either 
above it, or under it) ſtands for A, the firſt Letter of the Three, If the 
Point be over (or under) the Middle of the Ground Line, itis E the 
middle Letter 3 and'if over (or under, the Er:d, it is1, the third letter 
at the Right Hand. So in the middle Rank is ) H K L, which ſhews 
that this oblique ſtroke (!) ſet at the Beginning of theGronnd Line, is H 
at the Middle K, at the End L3 and fo of the reſt. 

That your Writing may look more gracefully, let all your Grognd.- 
Lizes be at equal diſtances from each other 3 and when you end a word 
leaye one line blank, as you will fee in the Example annexr, 

[t will oft fall our, that Two, and ſometimes Three Letters may be 
expreſt ſucceſſively upon one fide of the Giround- Line, viz. when after 
a Letter, whoſe place is at the Beginning, another follows Immediately, 
whoſe place 1s in the Middle, or Find of the Ground: Line, as you will 
find in the Syllable be, ben. ſu ſur, wet, &c. which Syllables rightly 
written, will feem but one Letter, 

When you have written a Line on the wpper fde of your Ground. 
Line, begin agiin on the under. /:de, and go on with your matter; fo 
will every Line he double written 5 which will take up Jeſs room than 
other Writing. and render it very difhcult to be deciphered. 

Inſtead of wore Diredions there is ar Example in the Scheme forego- 
ing, which follows. os : 


An EXAMPLE. 


The CharaFer has a farther Conveinency, that it may be read or ex- 
preſt toanother perſon by the Motion of the Fingers. the Letters being- 
fo fram:J that: they may be eaftly ſo expreft, thus, Let the fore-finger of 
your left-hand repreſent the Ground-line. Let the root of the Finger re- 
preſent the beginning of the Line, the middle joynt, the middle of the Line, 
and: the tip of the Finger, the end of the Line ; The ſeveral letters are 
formed by putting the Fingers uf tbe right hand upon this ground\finger 
in ſuch manner as ſhall repreſent the Letter. So B 1s expreſt by ptit- 
ting your right-hand fore-finger p=rpendicularly on the root of the left- 
hand forefinger. N. 1s exprelt by putting the two foremoſt fingers of the 
right-hand obliquely onthe tip of the left-hand foreſinger. See the figure. 

AE and 1 are expgeſt by laying the End of the Right Fore-Finger 
In the Root, Mz4dle and End of the Lefe Fore-Finger, both Fingers 
lying level, as in the Figure at A. Wy 

U and Y are formed .þy joyning the Tips of your Right Fore 
Finger and Thumb, fo as to make a kind of O, whtch being fet'at 
Beginning, | Middle and End, is either O, U or Y;3 as — W XZare 
made by crooking, or bending your Right Fore-Finger, to imitate the 
crooked ſtroke for thoſe Letters. 54 

Whenyou come to the End of a word, you may give a Fillip with - 
your Finger, to- intimate as much. By this means Two Perfon s may 
talk to each other without being heard or underſtood by By-ſtanders. 


z 


Note, If you would have this way of Writing peculiae to your ſelf , ſo 
|! as that others, who have ſeen this Alphabts, may not read it, you May 
': if you pleaſe, alter the Alphabet, by makingthe additional ſtrokes, &e 
: ſtand for other letters than here they are pwt- for. gore 
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CRYPTOGRAPHICAL. 


ae. © 


Some other ways of Secret W riting. 


JF you take fome Selalmonack,, beaten to Powder , and ſteeped 

inVizegar, and write what you pleaſe therewith upon White Paper, 
lettivg it be tzorough dry, .and nothing will be  difcerned 4 but hold 
the Paper a little while againſt the Fire, and you ſhall ſee all that was 
written, as black as if it had been written with Ink------If you write 
with the Juice of L:»v0z it willdo the ſame. — 


. was " 14> vo ee WH LS. > 4 
» 24 I gh +4 PYn 4 III. ho". av 1 
I ee a, nes Haas do,. aaa : 
bas E , q + > —_— 
: ” EE INE UE A I 


Il. Tike good Roath- Minmb, and boy! (or diffolve) it in fair Water 
till ir be very (trong, then write therewith-apon Ferice, or (thin Pa- 
per) what you pleaſe, ſo that when it is thorough dry; nothing will be 
ſeen : But take the written Paper, and draw it through a Baſon of fair 
Water, till it be thoroughly wer, and then what you writ will appear as 
if ir were written with White upon the wet Paper. 


IG ct gr ey 


lil. If you write with Urine, Milk, or ſach other Glutinous Mot- 
ſture, and when it is dry, throw fine Aſhes or Duſt thereupon, rubbing 
| foltly upon the Writing, the Words or Letters will appear-----Alſo if 
on write upon the Back of your Hand (or any part of your Body) with 
rine, take ſome Paper and burn it, and with the Aſhes of the Paper 
rub the Writing over, and it will be very legible upon your Hand or 
| * Body. 
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ECREATIONS 
Maenetical. 


CHAP. L 


Of' the Magnet or Load-ſtone ; And of Experiments 
performed thereby. | | 


| Of the Name. 


TIT is called Load-ftore, or a Leading Stone, ef# enim Lapis cujus 
| duo naute curſum inflituunt : In the Germain Tongue it is called 
'Seil-Steern : In Low-Dutch, Segel-Stein : 7. e. Lapis Navigationes. 
Maeret-Stcin : Ta French Aimdnt - In Spaniſh 124, : 1n Italian, 
Magnets, Magnefia : \n Latin Magnes, Magneſius : In Greek ways weylri, 
z Megnete Inventore. But Lacretiue writeth that its name is Derived 
from the Countrey Magneſia: 


| The Greeks do call it Magzes from the Place ; 
: For that the Magnets Land it did Embrace. 


Plato faith, ſome call it Lapis Heraclizs, from the Name of Heracke, 
a City of Lydia, where it was firſt diſcovered 5 and upon the ſame ac- 
count the Touch-ſtone is called Lapis Lydie. Theophraftes calleth it Her- 
culeume for the ſame Reaſon 3 and others take it from Hercules + Nices- 
der. and Pliny, think it ſo called from one Magners, a Shepherd 3 for it is 
reported thathe found it by chance, his Hob-nail'd Shooes and Crook, 
ſticking faſt to it, as he was feeding his Flock in I-dea. Others call it 
Siderites, which in Greek ſignifies Irony, By us it is called ory" al- 
luding to the Two Stars in the Tail of the Celeſtial Bear, called elice and 
Cynoſma, which were ancientiy called the Load-ftars, or Leading-Ster! 3 
and this Store performing the Office of thoſe Stars, taketh its Name of 
Lead, or Load-flone, 


II. Where 


yz wc - i 


i. 


M AGNETICAT. 


Il. //here theſe Stones are found, and of their Colour, Weight 


and Force, 


Hey arefound 1n divers parts of the World, and. moſt commonly in 

lron- Mynes : Off them there aredivers forts, differing one from an- 

other in Colour, Weight, and Force in attraRtion 3 but all of them agree 
in Property. 


1. Tie beſt of theſe Stores come out of Eaft India, from the Coaſts of 
(bins and Belgana. They are of an Iron, or Sanguine Colour, Maſj and 
Weighty. Some of then) will attraR, orlift up not much above their own 
weight, but others (well Capt and ordered) will take up five, ten, and 
ſome twenty tires their own weight; and theſe ("being but rarely found) 
are ſold for thetr weight in Silver in India, where they grow, 


2. There are ſome found in Arabia, and the Red Sea, which grow 


broad and flat, like a Paving-Tile. They are of a Reddiſh Coloar, and 
are not ſo weighty as thoſe which grow in China, but their Vertue near 
u good, and will continue Jong upon a Needle touched on them. 

| . 4. Soneof theſe Stores are found in the Levart, in the [land called 
flbs. near Parta Feraro, atd are there called Calamita Preta,: or Black 
Magrets ; Theſe have no great Force, neither doth the Vertue they in- 
fuſelaſt long. 

4. There are others of a White Colour, and ſpungy, like an Hoxey-Comb, 

found In High Albany ; they are lighter, but theic Vertue is ſtronger than 
the Black, ones before ſpoken of. 


«. Of theſe Stores ſome are found at Long-ſound, in the Iron- Mines in 


Norway, their Colour Black,, mixed with Grey, but of an indifferent 


Force. 
6. Some there are found in the Mixes of Carraca, and Cantabria, in 


Sdain ; Others in Bohemia; and ſome in the Weft of Ereland, 


CHAP. IL 


That the whole Globe of the Earth bath ine Mag- 
netical Vertue ; Proved by Experiment. 


1. PAke any Piece of ſolid Barth, that hath ſome toughneſs to hold to- 
T they: and he proc the Fire (as Brick, or To accopipe-Clay) f4- 
ſhion it in ſach ſort that it be minifortoly extended towards both efids 
(the Oval Figare will be very fit for this purpoſe) put it into a Charcole 
Fire, increaſing the Heat by lirtle and little, and with often blowing take 
if thoroughly red hot 5 Let it remainſo for half anhour or thore, that all 
ſaperflaons moiſture, and adverſe qualities way thereby'be conſurned _ 
ſeparated from it : Ther rake it forth, and let it cool of it ſe}, being lat 


upon a Meridian line firſt drawn upon : POL elevated acco 's 
2 
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RECREATIONS 
. 'Magnetical. 


CHAP.- L 


Of! the Magnet .or Load-ſtone ; And of Experiments 
\performed thereby. © | 


Þ: 
? | 


| I. Of the Name. 


T is called Load-ſtone, or a Leading Stone, eſt enim Lapis enjus | 
[| duFo naute curſum inflituunt : In the Germain Tongue it is called 
| Seil-Steen : In Low-Dutch, Segel-Stein : i. e. Lapis Navigatione. 
| Magnet-Stein : Ia French Aimint - In Spaniſh Im4z : 1n ltalian, 
Magnete, Magneſia : In Latin Mages, Magreſius : In Greek ways weywhns, 
a Magnete Inventore. But Lacretins writeth that its name is Derived 


from the Countrey Magneſia : 


| * The Greeks docall it Mages from the Place ; 
For that the Magnets Land it did Embrace. 


Plato faith, ſome call it Lapis Heraclizs, from the Name of Heracke, 
a City of Lydia, where it was firſt diſcovered 3 and upon the ſame ac- 
count the Touch-ſtone is called Lapis Lydie. Theophraftes calleth it Her- 
culeume for the ſame Reaſon 3 and others take it from Hercules : Nican- 
der and Pliny, think it ſo called from one Magnes, a Shepherd 3 for it 1s 
reported thathe found it by chance, his Hob-nail'd Shooes and Crook, 
ſticking faſt to it, as he was feeding his Flock in I-dea. Others call it 
Szderites, which in Greek ſignifies roy, By us it is called Lage al- 
luding to the Two Stars in the Tail of the Celeſtial Bear, called elice and 
Cynoſma, which were ancientiy called the Load-ftars, or Leading-Stars 3 
and this Stone performing the Office of thoſe Stars, taketh its Name 
Lead, or Load-flone, | | 


Il, Where 


Y 


hion ic in ſuch ſort that it be winfforts! 
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M AGNETICAT. 


Il. /V here theſe Stones are found, and of their Colour Weight 
and Force. ; 


Hey are found 1n divers parts of the World, and moſt commonty in 

lron- Mynes : Of them there aredivers ſorts, differing one from an- 

other in Colour, Weight, and Gorce in attraRtion 5 but all of them agree 
in Properly. 


1. Tie beſt of theſe Stores come out of Eaſt India, from the Coaſts of 
(bins and Belgana. They are of an Iron, or Sanguive Colour, Maſjj and 
Weighty. Some of then) will attrag, orlife up not much above their own 
weight, but others (well Copt and ordered) will take up five, ted, and 
ſome twenty times theirown weight; and theſe ('being but rarely found) 
ac ſold for therr weight 1n Silver in [ndia, where they grow, 

2. There are ſome found in Arabia, and the Red Sea, which grow 
broad and flat, like a Paving-Tile. They are of a Reddiſh Coloar, and 
are not ſo weighty as thoſe which grow in Ching, but their Vertue near 
8 good, and will continue Jong upon a Needle touched on ther. 

3. Soneof| theſe Stores are found in the Levart, in the I{}and called 
Alba, near Parts Feraro, and are there called Calamita Preta, or Black 
Magnets 5 Thele have no great Force, neither doth the Vertue they in- 
fuſelaſt long. 

4. There are others of a White Colour, and ſpungy, like an Howey-Comb, 
found In Hgh Albany ; they are lighter, but cheic Vertue is ſtronger than 
the Black ones before ſpoken of. | 


s. Of theſe Stones ſome are found at Long-ſound, in the Iron-Mines in 


Norwey, their Colour Black, mixed with Grey, but of an indifferent 


Force. | 
6. Some there are found in the Mixes bf Carraca, and Cantabria, in 


Spcin ; Others in Bobemiaz and ſome in the Weſt of Ergland. 


CHAP. I 


That the whole Globe of the Earth bath tne Mag- 
netical Vertue ; Proved by Experiment. 


neſs to hold to- 
accopipe-Clay) fa- 


I. Jake any Piece of ſolid Barth, that hath ſome tou 
gether, and will abide the Fire (as rick, or To 


(the Oval Figure will be very fit fot this purpoſe) pat it into a Charcole 


Fire, increaſing the Heat by little and little, and with often blowing take 

it thoroughly ted hot 5 Let it remainſo for half an hour or hore, that all 

ſaperflaous moiſture, and adverſe qualities may thereby'be conſurned w_ 

ſeparated from it : Ther take it forth, and let it cool of it ef, being 18i 

upon a Meridian: line firſt drawn upon _ OA elevated Ms 
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RECREATIONS 


to the Latitudeof the place : And then it is certain, that this piece of 
Earth thus ordered, will ſenſibly ſhew you that it hath true Magnetical 
Pertue. For one end of a Magnetical Needle will covet towards one end 
of this prepared Maſs of Earth, and fly from the other : And that End 
which cooled toward the South , will draw the true North End of the 
Needle; and that end which cooled towards the North, will draw the tre 
South end of the Needle. And for a farther infallible argument, dothux: 
Mark (with a piece of Chalk, or the like) what end of the Maſe drew 
the North end of the Needle, and put it into the Fire againz and when jr 
hath been glowing hot half a quarter of an hour, take it out and cool ix, 
being placed with that marked end towards the North ; and that end now 
will draw the South end of the Needle, and the North end of the Needj, 
will ſhun it, which before approached unto it. 


CHAP. Ib 


T hat Magnetical Vertue may be infuſed into a Needle 
" without the help of a Load-Stone, 


_—_ being a Mineral of the Earth, and having a Sympathetical Qullity 
® with the Loedſtone, acquiring this Verticity from the Magnetiſm of the 
Earth ; as in Bars of Windows which have been of long continuance: 
Take ſuch a Bar, and file both the ends thereof very ſmooth ; then take a 
ſmall Needle, and.touch it thereupon, the South end of the Needle upon 
the North (or upper) end of the Bar, and the North end of the Needle 
upon the South (or lower )Jend of the Bar : Such a Needle you will find 
5 _ reſpet, and conform it ſelf to the wagnetical Meridian of. the 
arthÞ. 


CHAP. IV. 
Of the Attractive Virtue of the Loadſtone. 


I, If you apply a piece of Iroz to either of the Poles of a Load-fione, 

| it will here hold it, and at a diſtance will alſo draw, or attra@ a 
ſmall piece of . Iron, according to the Vigor or Indebility of the Stone. 

| 2. Whatſoever ſtrength a xe hath, it may be artificially improved 
to be greater, by applying two ſmooth and bright pieces of Iroz toc 
ther Pole of the Stone, unto which Irons, the Stone will immediately iny 
part its Vigour ; And the Stoze by this means will become far more vigo- 
rous than it was before theſe Irons were applied to its Poles, and bound 
thereto by Braſs Hoops or Bands, which is called Capping of 4 Load: 


One. 
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MAGNETICAL 


firſt piece hath received from the Stone, For if you touch a Kaife (be- 


' ingclean ) upon the Store, that Knife ſhall take up a Key, or other 
' bright piece of Tron of two Ounces weight: And that within the Sphere 


of the Stores aCtivity, ſhall deliver the virtue into another ptece of Iron, 
cauſing the two pieces of ror to hang one to another. 


oY 


CHAP IT 


Of the Sympathetical and Antipathetical Property 
of the Load-Stone. 


> ———_ 


j 7 Hen a Needle is touched upon a Load-Store, the North and 


| South ends of this Needle will apply themſelves to the Poles 
from whence they received their Magnetical Life, viz. the North end of 


the Needle to the North end of the Store, and the South end of the 
Needle to the South end of the Stone; which denotes their mutual Syw- 
pathy: | 

2. But putting the North end of the Store, to the South end of the 
Needle, when it hangs upon a Pr, the South end of the Needle will 
unmediately fly 'away : and if you put the South end of the Store, to 
the North end of the Needle, it will therediſcover the Antipathetical Na- 
ture ; for it will fly away from it. | 

3. But a contrary Uperatioz there is yet in the two Needles to that of 
the Stoxe - For if one of the Needles being hung upon a Ps, if you ap- 
ply the North end of the other Needle, to' the North end of that upon 
the Pir, it ſhall immediately fly away, which denotes a contrary opera- 
fon in the Needle. to that of the Stoze 3 and the South end of the one, 
will come to the North end of the other. 

4. The ſame Property of Sympathetical Coition, and Antipathetical Re- 
pulſion, may be alſo diſcovered by two Load-ftones, floating in two lit- 
tle Boats in a Baſon of Water, the two Poles of either Stowe being dil- 
poſed parallel to the Horizon : And if you put thetwo Sowth- Poles toge- 
ther, they ſhall avoid the contad of one another by a natural Antipethy ; 
But if the North-Pole of one, be dite& to the Sowth-Pole of the other, 
they will immediately manifeſt their natural Sywpethy one to another, 


and will cleave together by a ſtrong attraQtion. 
5. This is dio oben between the great Magnet the Earth, and a 


Load-flone; For if you put a Load-ftone in a ſtring, and hang it up in 
the Air ; as to float in the Water.in a Wooden-Difſh, and putting the 
North end of the Szna!!- Magnet, towards the North of the Great- Meg- 
net the Earth, jt (hall immediately change its Poſition, and turn its 


North Pole towards the Sowth- Pole of the Great Magnet. 


_ A Piece of Steel having received ſtrength from the Srome, that will 
alſo attract another piece of Syeel to it, in proportion as the Virtue the 


——— CT en ng as 4s 2 aa 3 OL RCA AY nt 25% 


ag” 


G 
pron oms} works 


wg OO ee ee ee os) 
a " - dew. "VE 


= FCREATIONS 


—— 
DD —— 


CHA © v4. 


Several Conſequencies which follow the various Cy. 


ting, or Dividing of a Load-Stone., 


þ FF a Load-ftone be caſually broken into ſeveral pieces, every piece 

ſhall be an entire Load ſtores haviog both its Poſes diſtinRlly in it 
ſelf, with all the other properties Which the other Load fione had before 
it was broken. 

2. But if a Lyad-fione be divided in the middle, between the two 
Poles, that is in the Equino@ial, then is It abſojutely two entire Logg. 
ſtones; but thoſe. parts which were the Equino@zal before, are now be. 
come two Poles; and the two Poles that were the two Poles before, con- 
tinue to be two Poles (till. 

3. But if a Load-ſtone be cut through a Meridiaz, and conſequently 
through both the Poles thereof 5 ſo that one Ax is now converted in- 
to two, and cach of them remove into each Stoze one : And ſo it is be- 
come two abſolute Load-iFones, and the Axis of either of them will we. 
tire into the gravity of each part: And if you joyn the two piece to- 
gether again, the rwo Axes will again become one. 

4 Bur if you cur off a piece of a Sfoxe at the very Pole, in a pard- 
lel Section, the V:-:ue of rhat piece cut off will immediately retirefran 
it into the main Szoze, and will have little or no virtue 1n it; but ap- 

lying the ſmall piece cut off, to the ſame place again, the Stone will 
orthwith impart the ſame virtue as was before into this piece ſo cutoff, 
ſo long as it doth abide in that place; but when it is removed, it doth 
again loſt its virtie, | 

5. Likewiſe, It you apply a Weak Stone to the Poles of a Sirong one; 
the Strowg Stone will impart of his Virtue to the Weak Stone, making it to 
be as ſtrong as it ſelf, ſo long as it is his Neighbour 3 but when this 
weak Magnet deſerts this Netghbourly Propinquity, the ſtrong Magee 
will draw its Virtue to it ſelf again. | 


— 


| (CHAP WL 
How to fend the Poles of a Loadſtone. 


r. 'J Ake a thin piece of Steel, about an Inch in length, and a quarter 
| of an Inch broad: This piece of Steel being bent Circular, and 
laid upon the Stone, will immediately lye parallel] to the 4xis of the 
Stone 3 and dire which way the Poles do lye. Which being thus far 
diſcovered, you may find them exa&ly thus. Take a piece of a com 
mon ſewing Needle, which beipg laid upon the Stowe near either ,- = 
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MAGNETICAL 


Poles, It will elevate one end thereof, then move it farther and farther 
1411 it do erect it ſelf perpendicular, and that very Point will be the Pole 
of the Store. And now toknow which Pole it is that you have found, 
apply 2 Needle that hath been touched, and if the Store draw the North 
end of the Needle to it, then is that the North Pole of the Stone; bur if 
the South end be drawn, the contrary,——Otherwiſe, you may find the 
Pole of a Stone 1n this manner 3 Take a common ſewing Needle, and 
thred it, then hang it over the Stone where you imagine the Pole to be, 
and keep the Point a little ſhort from the Store, and the Needles will 
point dire#ly to the Pole of the Stone. 

2, [f you take a (ſmall ſewing Needle, and touch the two ends there- 
of upon the two Poles of the Load-ftone: then baving a Glaſs of Water, 
lay the Needle gemtly upon the uperficies of the Water, and it will 
there ſwimy. Then take a Knife that hath been touched with a Load- 
Fore, and move it too and fro upon the:edge of the Glaſs, and the 
Needle will follow 1t up and down, and will: play upon the ſuperficies 
of the Water, asa Fiſh ; then take away the Knife, and the Needle will 
reſt upon the Water, and in afituation North*and South. 


3. If you take two ſewing Needles touched, and put, the Point of one 


Northerly, and the Point of the other Southerly, and put them into two 
ſmall pieces of Cork, and pur them thus'into a Baſe of Water, one on 
one ſide, and the other on'the other {ide of the Baſo, you ſhall ſee 
them as it were quickened with a vital ſpirit, even ſo to move one to- 
wards another, at the firſt ſoftly, but when they draw nearer, they will 
ruſh together with great violence; the Point of the one ſtriking exatly 
againſt the Point of the other. | 

4. If you take a good large Breſs or Pewter Plate, and upon it place 
ſome filings of Steel or Iroz, and ſome ſmall bits of ſewing Needles, and 
diſperſe them about the Plate in ſeveral places 3 Then take a Load-ſtone, 
and put it under the Plate,: with one of the Poles upwards, and put it 
ſometimes to one heap, and ſometimes to another, ſo ſhall you find them 
beaps to interfere, and claſh one againſt another, being very pleaſant to 
behold. : | 


C H A P. VIE 


Of ſeveral Attempts that have been made to contrive 
a Perpetual Motion by Magnetical V irtues: 


Terella, being rightly placed upon its Poles, would of its ſelf 
have a conſtant Rotation, like the Diurnal motion of the Earth : 
But this his Opinion is generally exploded, by common experience. 
Athanafius Kirkerws thinks it poſſible to contrive ſeveral pieces of 
Steel and 4 Load-ſtone, that by their continual Attra@ion and Expulfion 
of one another, they may _ a perpetual. Revolution of aWheel ; and 
of. this Opinion were Peter Peregrin#s above mentioned, Cardan and 0- 
thers: Bux Dr. Gilbert concludes it to be a vain and groun]eſs fancy, 


J* was the Opinion of Peter Peregrinss, That a Magnetical Globe, or 
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8 fi RECREATIONS 
| Of theſe kind of Inventions, 'this which follows is the moſt likely 
wherein a Load-ſtone is ſo diſpoſed, that it ſhall draw unto it, upon a 
Reclining Plain, a Bullet of Steel; which Steel, as it aſcends near to the 
Load-fione, may be contrived to fall down into a hole in the Plais, and 
ſo to return unto the place from whence at firſt it began to move; Ang 
being there, the Load-flone will again Attra@ 1t upwards, till coming to 


this Hole, it will fall down again; and ſo the Motior: ſhall be 
as may be conceived by this Figure : 
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: Wherein ſuppoſe the Load-Sene to be repreſented at A B, which 
though it hath not ſtrength enough to attreF# the Bullet C diretly from 
the Ground, yet may do it by help of the Plain E F. Now, when 
the Bullet is come to the top of this Plaix, its own Grevity (whichisfup- 
poſed to exceed the ſtrength of the Load-flore ) will make it fall into 

| the hole at E; and the force it receives im this fall, will carry it with 
ſuch a violence unto the other end of this Arch, till it will open the 
Paſſage there made for it, and by its return will again ſhut it 5 fo that 
the Bulet (as at the firſt) is in the ſame place whence it was firlt Attre#- 
ed, and conſequently maſt move. perpetually. 

* But this Invention, tho' it have ſuch ſtrong probability in it, yet there 

are (ome particulars which may render it inſufficient. | 
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0f Magnetical Inclination, or of the Inclinato 
(or Dipping ) Needle : And thereby to find the 
Latitude at Sea or Land, without help of the Sun 


or Stars. 


(Y the Mariners Plain Compaſs I ſhall ſay nothing, it being ſo well 
known to all Perſons ; But of this Izclinatory ( or Dipping) 
Needle much hath not been ſaid; But it was the uſeful Invention of 
Dr. Barlow, Phyſician in Ordinary to Q. Elizabeth: Alſo written upon 
by Dr. Gilbert, Dr. Ridley, and Mr. Edward Wright, who hath a Geo- 
mirical Demonſtration of the Natural Reaſon thereof; and laſtly by 
Mr, Henry Bond, who hath applied it to the finding of the Longitnde as 
well as the Latitude. CL 

This Inſtrument. is now contrived fo, as to hang in a broad Braſs 
Ring, within two Glaſſes, to keep the Needle from the 4ir: In the Braſs 
Ring are two Zuadrents divided into go Deg. and the Needle hangs upon 


an Axis, playing upon two Pevet: - And the Inſtrument hangs in a Box | 


ſo ordered, that the Ship moving up and down, the Inſtrument hangs 
Perpendicular in reſpe& of the Ring, and horizontal in reſpe& of the 
Lox (or Compaſs), | 

The Needle in this Braſs Ring between the two Glaſſes ( before it is 
touched with the Load SFone ) is made to hang upon its Axis Horizon- 
tally; but when it is touched it hath an Inclination, reſpecting a certain 
point of Elevation or Depreſſzon, according to the Latitude wherein it is 
at any time uſed : And the Depreſſrons are ſuch, in every degree of La- 
titude, as in his Table are exhibited. | | 
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A Table of Magnetical inclination. 


A—— 
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The ſe of the Table, 


by this Inſtrument and Table. 


of South Latitude. 


T Magne-|\_ w | V V Ty 
YE ltical In-| Mag. J Mag. : Mag. E Mag ZE Mag. 
= clinati- Oy &c. || &e. |] &e. [Y | &c. [8 | Ke. 
Ion _ (nod ah - md. 
+122 i RP DRQ UE HOU 2: PT 53 "CAO HET CERN 
DID j\MDD MDID MDjD MOD MDD wt 
#2 1111630 4531152 2714668 246179 2976896 28 
als 2017/32 243253 41147109 17/62]80 47786 48 
3'6 2718/34 Wi jk 53/48/70 9163|80 387887 8 
48 31/1935 3634156 4149170 59/54|81 11.7987 26 
Sto 34j20ſ37 935/57 1315071 4865181 438087 44 
as 34/21/38 4136/58 21 82 138188 1 
| blu 3212240 els 28 82 43132/88 17 
[16 28[2341 393860, 33 83 12183188 33 
9118 22j2443 639661 37 83 408488 47 
1020 1425/44 3040/62 39 84 7185689 
1122 426/45 5441153 40 34 3286Þ9 14 
12/24 52127147 1542[54 39 %4 5718789 27 
' (ip 38128143 3643155 383 3&5 218889 39] 
L427 2129159 54.44]56 15 85 44/8989: gol 
SEE 4305: 1145/67 30 7 9990 & 


PW5<1 
£6”) age A <- Ae. cer ee 


| Suppoſe you were at Sea in an unknown Latitude, and would find it 
| Your Inſtrument being fitted, and the 
Fly in the Box, and the Braſs Ring to hang direGly North and Sowth; 
Then look how much you find the North end of the Needle in the Ring 
to be depreſſed (which ſuppoſe to be 63 deg. 40 m2.) find theſe degrees 
ai'd minutes in the Table, under the Title of [ Magnetical Inclination | 
and againſt it you ſhall find 41 deg.which tells that you are in 41 deg.of 
Narth Latitude, becauſe the North end of the Needle is depreſſed : For if 


the South end had been ſo much depreſſed, you bad then been in 41 deg. 


RECREATIONS 
_ Chymical. 


CHAP. .L. 
Of Artificial Repreſentations. 


HE Grounds and Principals of Chymical Philoſophy go thus : That 
Salt, Sulphur and Mercury are the Principles into which all things do 
refolve 3 and that the Radical and Original Moiſture whereby the firſt 
principle of Salt confiſteth, cannot beconſumed by Calcination ; but the 
forcible Tin&ures and Impreſſionsof "things, as Coloxr, Tafte, Smell; nay, 
and the very Forms themſelves, are inviſibly kept in ſtore in this firm and 

\ vital Principle. . To make this good by Experiment, They take a Roſe, 

' Julyflower, or any kind of Plant whatſoever ; they take this Principle in 
the Spring-time, in its fulleſt and moſt congruous conſiſtence 3 they beat 
the whole Plantin a Mortar, Roots, Stalks, Leaves and all, till it be redy- 
ced to a confuſed Maſs. Then after Maceration, Fermentation, Separati- 
#n, and other workings of Art, there is extracted a kind of Aſhes,or Salt 
including theſe Forms and TinQures under their Powers and Chaos. Theſe 
Aſhes are put up into Glaſſes, written upon with the ſeveral Names of 
the Herbs or Plants ; and ſealed Hermetically ; that is,+the Mouths of the 
Glaſſes heated in the Fire, and then the Neck of it wrung about cloſe bo 
this they call the Seal of Hermes their Maſter. When you would ſee _ 
any of theſe Vegitables again, they apply a Candle, or ſoft Fire to the 
Glaſs, and you ſhall preſently perceive the Herbsor Plants, by little and 
little to rl up again out of their Salt or Aſhes, in their ſeveral proper 
forms, ſpringing up as at firſt, they did in the Field or Garden (but in 
2 ſhortertime.) But remove the Glaſs from the Fire, and they immedi- 
ately return to their own Chaos again. EE ; 50 

Now although this went for a great Secret in the time of Ruerceten, 
yet Geffarell ſaith, that now 'tis no ſuch rare matter 3 for Monſieur de q 
Caves, a moſt excellent Chymiſt of theſe days (and others) uſes to make 


ſnew of them at any time. 
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RECREATIONS 


CHAP. V 


To preſerve Fire as long as you will, in imitation of 


the inextinguiſhable Fire of Veltales. 


'FAving Extracted the Bur gitg Spiriv'of, the Salt, of Jupiter, by the 

I degrees of Fire, according to the Rules of Chymeſtry © The Fire 
being kindled of it ſelf, break the Limbeck, and the Irons which are 
form?d at the bottom will flame, and appear as burning Coles, as ſoon 
as they feel the Air 3 the which Fire, it you promptly incloſe in a Vial 
of Glaſs, and cloſe it up with Heraves Wax, to prevent Air getting in; 
then will it keep Fire for a thouſand years; yea, if it be kept under 
Water, or in a Cave, Vault or Cell: But if you open it and let in the 
Air, the Fire quickly extinguiſhes. 


4 


—— 


CHAT. I 
To make the Philoſophers Tree. 


"Ake two Ounces of Aquafortis, and diſſolve it in half an Ounce 
of fine Silver refined in aCappel: Then take one-Ounce of Aqua* 
fortis, and two Drachmes of Zuick Sitver, which put in it, and mix 
theſc two diſſolved things together 3 then caſt it into a Viol of half a - 
Pound of Spring Water 3 which muſt be well ſtopped: And then may 
you every day ſce it grow both in the Tree and in the Branch. 


RY 


CHAP. 1V. 


Of the Re-animation of Simples, when ( by reaſon of 
'the great diſtance of Places) the Plants cannot be 
| tranſported. | 


"Ake the Simple, Root, Stalk and Brancherz Burn all and take the 

 Afbes of it, which let be Calcinated two hours between twoCrew 

ſetr, well Luted, and extract the Salt ; that is, to put Water 1nto it 10 

moving of it, then let it ſettle; and do it fo two or three times : Aﬀter- 

wards ; ak hp it, that is, let the Water be Boiled in ſome Veſſel, un- 

nil it be all conſumed, and then there will: remain a Sal# at A 
f | W 
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CHTMICAL 


which afterwards Sow in good Ground wel] prepared, and you ſhall 
have the Plant grow. | 
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0\the making of the Epitomy (or repreſentation ) 0 
4 the Great W, & / ad 
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Raw Salt Niter out of Salt Earth, digged on the Shores ( it you 

# can) where are Minezals of Gold and. Silver ; Mix this Niter 
(being firſt well cleanſed ) with Jupiter, and Calcine them Hermeti- 
cally; then put it into a Limbeck , whoſe Receiver 1:t be of Glaſs, and 
both well Luted together 5 but at the bottom of the Receiver you muſt 
put ſome Leaves of Gold 3, Then put Fire under the Limbeck, unril 


. 4 b; 
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V4pours ariſe, which will cleave unto the Gold 3 Augment your Fire ' 
till there aſſend no more : Then take away your Receiyer, and cloſe it 
Hermetically 3 and make aLamy Fire under it, and in a ſhort time you 
ſhall ſee preſented to you, almoſt all things A Nye affords z vis. 
Trees, Flowers, Fruits, Fountains, the Sun, Moon, Stars, &«c. - 
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To make a Perpetual Motion. 


Paraſelſvs and his Followers have bragged, that by their Separations 
and ExtraFions they can make a Little World, which ſhall have the 
fame perpetual Motions with this Microcoſme, with the repreſentation 
of all Meteors, Thunder, Snow, Rain, the Courſes of the Sea in its Ebbs 
and Flows, and the like 3 and one of them I find in the 118 Prop. of 

the Ettencary of Mathematical Recreationsz which is this, Mix Five 
Ounces of v with an equal weight of Y, grind them together with 
Ten Qunces of Sablinegte, 3 diflolve them in a Celler upon ſome Marble 
for the ſpace of four bs, till they hecome like Oil-Olive ; Diſtil this 
with Fire of Chaff, or Driviog Fire, and it will ſublime into adryfub- 
ſhance ; and ſo by repeating of theſe Diſſpluings and Diſtillings; there 
will be at Jength produced divers ſmall Attoms, which being.put intoa 


Glaſs well Liited, and kept dry, will have a Perpetual Motion. 
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Of a famous Perpetual Motion invented by Cornelius 
: Dreble, and made for K. James I- wherein wa 
repreſented the conſtant Revolutions of the Sun and 
: Moon, «nd that without the help either of Spring 
or Weight. 


Arcellus Vranckhein ſpeaking of the means whereby 1t was per- 

{| formed, he calls it Scintillula anime Magnetice Mundi, ſex Aftre- 
lis, &- inſenſibilis. ſpirittis : Being that grand ſecret which thoſe DiQatars 
of | Philoſophy, Democritus, Pythagoras and Plato did Travel to the 
 Gymnoſophiſts and Indian Prieſts. The Author himſelf does not re- 
veal the way how it was performed : But one Thomas Iymme, (one that | 
did often pry into his works) affirms it to be done thus 3 By extrad- 
ing a Fiery Spirit out of the Myneral Matter, joyning the ſame with 
his proper Air, which included in the Axle- Tree ( of the firſt moving 
Wheel) being hollow. carrieth the other Wheels, making a continual 
Rotation, except iſſue or vent be given to this hollow Axle-Tree, whae- 
by the 1mpriſoned Spirit may get forth, is 

But theſe, and ſuch like miraculous promiſes, would require «s greet « 
Faith to believe them, as a Power to perform thems. | 
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CHAP. VII 
Of the making of G O L D. 


"Oncerning this Matter, I ſhall only fet down C in his own Words) 
— the Opinion of the Right Honourable Francis Lord Verulam, Vil- 
count St. Alban, in his Natural Hiftory, Century IV. and Experiments 
Sojitary, touching the Making of G O L D. * 
| iT he World ( faith he there ) hath been much abuſed by the Opunt- 

'on of Making of Gold : The Work it ſelf 1 Judge to be poſiiblez But 
the Mears ( hitherto propounded:) to effctt it, are, in the PraFice, fall 
of Error and Impoſture : And in the Theory, full of unſound [magine- 
tions, For to ſay that Nature hath an Intention to make all Metals 
Gold : And that, if ſhe were delivered from Impediments, ſhe would 
perform her own Work : And that if the Crudities, Impurities and Le- 
profities of Metals were cured, they would become Gold: And that a 


little Quantity of the Medicine, in the Work of ProjeQtion, will turn 2 


_ Sex of the Baſer Metal! into Gold , by Multiplying: All theſe are but 
| Dreams 3 
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Dreams 3 and fo are many other Grounds of Alchyy. 

the Matter, the Alchymiſts call in likewiſe many Vanities wes ma. 
logy, Natural Magick, Superſtitious Interpretations of Scripture ; Auri- - 
cular Traditions ; Feigned Teſtimonies of  Azcient Authors ;, and the 
like, It 1s true, on the other fide, They have brought to light not a 
few profitable Experiments, and thereby made the World ſome amends. 
But we, when we ſhall come to handle the Verſion, and Tranſmutation 
of Bodies : And the. Experiments concerning Metals, and Mineral, ; 
will Jay open the true Ways and Paſſages of Nature, which may lead 
to this Great EffeF. And we commend the Wir of the Chineſes, who 
deſpair of making Gold, but are mad upon making of Silver : For cer- 

tain it is, that it 1s more difficult to make Gold ( which is the moſt Pon- 
derous and Materiate amongſt Metals) of other Metals, leſs Ponderous 

and leſs Materiate : then (vi4 verſa) to make Silver of Lead, or Quick: 
{lover ; both which are more ponderous than Szlver : So that they need 
rather a further degree of Fixation, then any Condenſation. In the 
mean time, by occaſion of handling the Axioms touching Maturation, 
we will direct a Trial touching the Maturing of Metals ; and thereby 
turning ſome of them into Gold : For we conceive, indeed, that a per- 
fe&t good ConcoFion, or Digeſtion of Maturation of ſome Metals, will 
produce Gold. And here we call to mind, that we knew a Dutch-mer, 
that had wrought himſelf into the belief of a Great Perſon, by under- 
taking that he conld make Gold: Whoſe Diſcourſe was, That Gold 
might be made, But that the 4lchywiſts Over-fired the Work: For (he 
ſaid) the making of Gold did require a very temperate Heat, as being 
in Nature a Subterrany work, where little Heat cometh 3 but yet more 
to the making of Gold, then of any other Metal; And therefore, that 
he would do it with a Great Lamp, that (hould carry an Equal and 
Temperate Heat: And that it was the work of many Months. The de- 
vice of the Lamp was Folly 3 but the Over-firing now uſed, and the 
equal Heat to be required, and the making it a work of ſome good Time, 
are no 11] Diſcourſes, - 

We reſort therefore to our Axiams of Maturation, in effe& touched 
before : The firſt is, That there be uſed a Temperate Heat, for they are 
ever Temperate' Heats that Diſeef and Mature, wherein we mean Tempe- 
rate, according to the matare of the Swbje@& 3 For that may be Temperate 
to Fruits and Liquors, which will not at all work upon Metals. The 
{econd is, That the Spirit of the Metal be quickned, and the Tangible 
parts opened: For, without thele two Operations, the Spirit of the 
M:tal wrought upon, will not be able to diſgeſt the parts. The Third 
is, That the Spirits do ſpread themſelves even, and wove not ſubjultorily 3 
For that will make the Parts Cloſe and Plyant. And. this requires a 
Heat, that doth not riſe and fall, but-continne as Equal as wy ; The 
Fourth-is, That »o part of the Spirit be emitted, but detained. For, if 
there be' emition of Spirit, the Body of the Metal will be Hard and 
Churliſh : And this will be performed, partly by the temper of theFire, 
and partly by the cloſeneſs of the Veſſel. The Fifth is, That there be 
Choice made of the likelie# and beit prepared Metal, for the Verfion : For 
that will facilitate-the work. The Sixth is, That you give Time enough 
for the Work : Not to prolong hopes, (as the Alchymilt; do) but, indeed, 
to give Nature a convenient ſpace to work in: otra = are moſt 


Certain and True. We will now derive a direQion of Trya/ _ - 
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them, which may ( perhaps) by further meditation, be improveg. 

Let there be a ſmall Furnace made, of a Temperate heat ; Jet the hea 
be ſuch as may keep the Metal perpetually Moken, and no more for that, 
ahove all, importeth to the Work. For the Material , rake Silver 
which is the Metal that in Nature Symbolizeth moſt with Ge/d; Put in 
allo with the Silver, a Tenth part of 2uick: Silver, and a Twelſth Part 
of Nitre by Weights both theſe ro Quicken and Open the Body of the 
Metal : And fo let the Work be continued by the ſpace of fix Months at 
leaſt. I wiſh alſo that there be, at ſome times, an InjeQion of ſome 
Uyled ſubſtance 3 ſuch as they uſe in the recovering of Gold, which by 
vexing with Separations hath been made Churliſh : And this is to lay 
the parts more Cloſe and Smooth, which 1s the main Work : For Gold 
(as we ſee ) is the Cloſeſt ( and therefore the Heavielt ) of Metals: 
And is likewiſe the moſt Flexible and Tenfible. 

: Note, That to think to make Gold of Quick-Silver, becauſe it is the 
heavieſt, is a thing not to be hoped For Quick: ſilver will not endure 
the Manage of the Fire. Next to Slver, | think Copper were fitteſt to 
be the Metal. 


| Concerning the Nature of G O L D. 
| Gold hath theſe Natures : Greatneſs of Weight ; rn of Parts ; 


E;xation; Pliantneſi, or Softmeſs 3 Immunity from Ruit ; Colour or Tin 
Fur of Yellow. Therefore, the ſure way (though moſt about) to make 
Gold, is toknow the Canſes of the ſeveral Natures before rehearſed, and 
the Axiomes concerning the ſame: For if a Man can make a tel that 
bath all tbeſe Properties, Let Men diſpute, whether it be Gold or no? 
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CHAP. VII 


0f Incombuſtible Flax, or 4 Subſtance which will nt 
conſume by Fire. 


1 CDI I AI 


Hs in the fore oing Section ſpoken of Subterranean Lamps, | 
>< will here ſay ſomething concerning a Subſtance which will not 
conſume by Fire: There was anciently a kind of Flax which the Grec- 
ans called Asbeſtinum, the Latines Linum viuum: Hereof were made 
whole Pieces of Linnen Cloath, and Garments, which were not only 
1G: conſumed by any Fire, but being caſt into the ſame, the Soil and 
Filthineſs being conſum'd and burn'd away, taken out again, it became 
more white than any Water could waſh it. The Bodies cf Emperors 
and Kings were buried in Sheets of this Linnen, leſt the Aſhes of their 
Bodics burned, ſhould mingle with the Aſhes of the wood wherewith 
the Body was burned. This Flax, faith Plizy, is hard to be found, and 
as dithcult to be Woven, by reaſon of the ſhortneſs thereof; and being 
found, 1n price it equalled the moſt excellent Pearls. Nero is reported 
tO have had a Linnen Garment of the ſame: but at this day it 1s not any 
Where to be found. Yet | remember, (faith wy Author H.P.) 1 
it . given 


ven me by an Arabian in the year 1618. a pretty quantit 

like Flax, which he bad me put into the Fite, vA 3 mt _ 
V, hither 1t were of this Flax or no.. or that Flax of Cypras, which "iy 
dcatarre, a Rnight of Cyprus, who wrote an Hiſtory of Cyprav, Anno 
1566, brought ro Venice, and the Fire could not conſume it, 1 know 
put. Now this Flax of Cyprus proceedeth from no Plant, as our Flax 

but from the. Stone Amiantus, which being found in Cyprecz-and broken 
with an Hammer (the Earthy Droſs bemg purged Fmt) there re- 
mains fine Hairy Threads like unto Flax, which are Woven into Cloath. 
This Flax was ſeen in the Houle of the ſaid Pondacatarre by many Meg 
of Worth and Credit, as Porcetio witneſſeth, Tab. 2. Enneralinm. 


| Wherefore Linnen being made of the Flax or Threads of this Stone, muſt 


needs be 1ncumbuſtible—Conſoantine the Emperor ordained that it 
ftould ever burn in Lamps in tis Chappel, at Rowe: This Reports De- 
maſcus in the Life of Pope Sylvefler. Moreover Ludovicus Vives, ig 
his Commentaries upon St. Anguſtins de Civitate Dei, Lib. 21. c. 6. ſaith, 
That he ſaw Lamps at Paris whoſe Lights never conſumed. Alſo at 
Lovain, a fowl Napkin taken from the Table at a Feaſt, and thrown 
imo the Fire, and being quite Red as a Coal, was taken out again, 
cooled, and reſtored to the owner, more White than if it had 

waſhed with Water and Soap : And the like wy ſelf have heard, That 
a Cook dreſling of a,Dinner at a Nobleman's Houſe, whoſe Lord was 
to Dine therez The Noble-Man ſeeing this ſtrange Cook with a Greafie 


' Apron and fowl Sleeves, ſaid to him, That if the Perſons that were to 


Dme with him ſhould ſee his Beaſtly Accoutrements, they would loath 
to cat the Meat that be ſhould dreſs; whereupon the C lls off his 
Apron and Sleeves, and throws them Into the Fire, which ia a very 
ſhort time were made Red-hot, and being taken out and cooled, be- 
care White as Snow. And now: to conclude this matter, I remember 


that abeur the year 1648,.or 9, I wasin company at a Tavern with ſows 
Gentlemen, = one of the Company took out of his Pocket a piece of 


' a kind of a Stone, about the bipneſs it was of a Wall-nut, the outſide 


whereof was of a dirty Earthy Colour; but the inſide of a bright Aſh- 
colour, not much unlike Steel when a Bar of it is new broken 3 and 
for weight it did ponderate equal with Steel: Offi of the inſide of this 
pitce of Stone, ſeveral of the Company (my (elf for one) did with 
our Knives fcrape off a kind of Woolley, ſoft Flax, and putting it to 
the Candle, there burning, it became immediately Red+hot, but no way 
conſumed or diminiſhed, but came out of the Fire White, whereas it 
was in theStone of a bright Alh-colour, as I faid before. | 
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CHAP. Ix. 


' Some Relations concerning Subterraneous Lampe. 


1. CT. Auftine mentions one of them in a Temple dedicated to Veagy 

l which was always expoſed to the open weather, and could never 
be conſumed or extinguiſhed. 

2. Puncirollus mentions a Lamp fonnd 1n his time, in the Sepulchre 
of Twllia , Cicero's Daughter, which had continued there for above 
1550 years; but was preſently extinguiſhed uponthe admiſſion of new 
Air. 

2. It is related of Cedrenzs, that in J«ſtinian's time there was aLam 
found in a Wall at Edeſſe, which had remained ſo for above 500 years, 
there being a Crucifix placed by itz from whence it ſhould ſeem, that 
theſe Lamps were of ule amongſt ſome Chriſtians. : | 
| 4. Olybiws his Lawp, which had continned burning for above 1500 
years; the Story is this: A Ruſtick digging the Ground 1R Patavis in 
[taly. he diſcovered a very Ancient Monument, and in it an Urs, gr 
Furthen Pot, in which there was another Orn, and in this leſſer, a 
Lamp clearly burning 3 on each fide of it there were two other Veſſel, 
each of them full of a pure £7qzor, the one of Gold, the other of Sil- 
ver: And the moſt Learned of that Age coming to the Monument, af 
firmed the ſame to be that Perpetual Fire invented by the wonderful jn- 
duſtry of the Ancient Pniloſophers, which would indure fo many year. 
In which Opinion they were confirmed by Verſes written in cither 


Urn, which ſeemed to be of great Antiquity by their vein: 
Theſe were 1n the Bigger Urn: 


Plutoni Sacrum munus, ne attingite fores 3 
Ignotum eft vobis, hoc quod inOrbe latet, 
<Namgz elementa gravi, clauſit digeſta labore, 
Vaſe ſub hoc modico, Maximus Olibius 3 
Adfit facundo, cuftos tibi copia corn, 
| Ne pretinm tant, depercat laticis, 


Theſe were in the Leſſer t4rn. 
——Abite hinc peſſumi fures, 


Vor, qui voltis veſtris cum oculis emiſſſciis ; 
Abite hinc, veftro cum Mercurio pefaſato, caduce 
W Atoq: Maximus, waximo domwna Plutoni, hoc 

| Sacrum facit. 


| One Metarants had the poſleſſion of theſe after they were taken up. 


5. Baptiſte 
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MAGNETICAL. 

5. Baptiſta Porta tells us of another Lamp burning in an old Marble 
Sepulcbre, belonging to ſome of the Ancient Romans, incloſed in a 
Glaſs Vial, found in his time, about the year 1550. in the Iſle of Nejs, 
which had been buried there before our Saviour's coming. : 

6. In the Tomb of PaZos the Arcadian, who was ſlain by Twrngs in 
the Trojan-Wars, there was found another Burning Lamp, in the year 
of our Lord 1401, whence it ſhould ſeem it had continued above 2600 
years, and being taken out, it did remain burning, notwithſtanding ei- 
ther Wind or Water, with which ſome did ſtrive to quench it 3 neither 
could it be extinguilhed till they had ſpilt that Liquor which was in it. 

7. Ludovicus Vives, tells us of another Lamp, that did continue burn- 
ing for 1500 years, which was found alittle before his time. 

8. Thereis a relation of a certain Man, who digging ſomewhat deep 
in the Ground, did meet with ſomething like a Door, having a Wall on 
each hand of it 3 from which having cleared the Earth, he forced open 
the Doorz upon this there was diſcovered a fair Vat, and towards the 
farther ſide of it, the Statue of a Man in Armor fitting by a Table, lean- 
ing upon his Left Arm, and holding a Scepter in his Right-hand, with a 
Lamp burning before him: The Floor of his Vault being ſo contrived, 
that upon the firſt ſtzp into it, the Statue would erect it ſelf from his 
Leaning Poſturez upon theſecond ſtep it did lift up the Scepter toſtrike: 
And bctore a Man could approach near enoughto take hold of the Lamp, 
the Statue did fFrike, and beat it to Pieces. 

9. Cambden relates in his deſcription of Tork-ſhire, ſpeaking of the 
Tomb of Conſtantins Chlorus broken up in theſe later years, mentions 
ſuch a Lamp to be found within it. | 

10. In moſt of the ancient Monuments, there is ſome kind of Lamp, 
tho! of the ordinary ſort : But thoſe Perſons that were of greateſt Note 
and VV;ſdome, did procure ſuch as ſhonld laſt without ſupply, for ſo ma- 
ny Ages together. And, 

11. Pancirollus tells us, that it was uſual for the Nebles among the Ro- 
' mans, tO take ſpecial care, in their Laſt wills, that they might bave a 
Lemy in their Monuments. 

13. Se. atafſin tells us, that in the Temple of Venus vas a Lamp that 
never went out, which he ſuppoſed to bave been done, either by Art 
Magical, or by induſtry of ſome Man, who had put Lapidems Aibeſtur, 
orthe unquenchable Burning-Stone within the ſame Lamp. | 

Concerning theſe Lamps found burning in Graves, [ wonder, (1.)How 
by the help of Art ( for Chymiſts ſay this Oyl is made of Gold.) Gold 
' may be reſolved into a Fatty ſubſtance ! (2.) How the Flame ſhould en- 
dure ſo many years! (3.) How within the Grqund, all Air being ex- 
cluded. 
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"CHAP 1 
Of the Nature and Making of W atches, Clocks, 


and other Movements. 


T' E Precepts following are ſuch as were by Sir Jonas Moy, 
FF Extracted out of a Manuſcript of Mr. William Onghtredr, by 


him made for bis Sons private Uſe, hebeing of that ,Profeſſion, 
' The Greal Wheel whereon the Fufte or String with Weights are fixed, 
divides the Nature of the Work in any Movement : That is to lay, All 
the Wheels and Pinjons from that Great Wheel to the Balance or bh, 
only prepare the Motion, but the other way cect it : Ia purſuance 
whereof, two things are to be noted. | 


1. The Fufie, and how many Twrss it hath. 
| 2. The Number and Names of the Wheels, Teeth and Pinion. 


| Exampic: ln a Watch of Four Wheels Suppoſe the Numbers follow- 
17g to be the Teeth : 

| Firſt, The Great, Wheel [Number 55. Teeth] Turning the Pinion 
[[Number 5.7] fixed to the ſecond VV heel. 

: Secondly , The Second Wheel | Number 45. ] turning the Pinios 
| Number 5.] fixt to the Contrat Wheel. | | 

* Thirdly , The Contrat Wheel [| Number 40.7] turning the Pinion 
Number 5.7] fixt to the Crown Wheel. 

: Fourthly , The Crown Wheel [Number 17.] having Odd Teeth, 
working upon the Pallots of the Ba/ance [ Number 2.7] 

| Thus for Watches of four Wheels : But tor Watches with foe Wheels, 
there will be a Third Wheel before the Contrat Wheel. | 
 Fifthly, The Pixion of Report , fixd to the Arbor of the Great 
13þcc! [ Namber 4.7] which lies hid betwixt the Plates in Watches, and 
taris the Hour-lVheel [Number 36.] which carries the Hand about up- 
ON the Face ; divided into 12 or 24 Hours. 


Ll 


For 


AUTOMATICAT 
For brevities ſake, let 


M Stand for Movement, whether Watch or Clock 
F The Fuſe. - : 
A The Great VVheel. 

a The Pinion of Report on the Arbor. 

E The Second VVheel. 

e The Pinion on its Axis. 

I The Contrat VV heel. 

i The Pino on its Axiv. 

O The Crown-Wheel, carrying 

o Its Pinion on its Axis. | 

B The Dial-VVkeel carrying the Hend in 12 hours. 
T Time. 

t Tyrns. 


N Notches, or Beats of the Ballance. 
Con. Continuance, and Length in Time of the Watches going. 


7)E(g 5) 45 (9 
(& 


f 
"FRE 4 


2 Pallats. 


Where every Wheel is Divided by the Pi#zon it moves from, A the 
Gteat Whee], to O the Crown-Wheel , wiz. 55, by 5 equal to 11, 
equal to f 5.— 45 69 5 equal to 8, equal to &- But B divided by 

gives 9, that is, B by a, equal to 4d. 


RULE I, 


IN Here f 11, g 9, k8, 0 17, and 2 Pallats Multiplyed into each 
other ſucceſſively, produce 26928 equal to N, the Notches or 
Beats made in one Turn of the Great VVheel: And 26928 Multiplied by 
9, is equal to 242352, the Beats that are made inoneturn of the Hard, 
whether 12 or 24---- Laſtly, Divide 242352 by 12, it gives 20196, 
the Beats in one. Hour 3 and 20196 Divided by 60, gives 336.6, the 
Beats in one Minwte. All this is plain enough, and is the foundation of 
the whole Work, and by it may be eaſily tound how many Tyrns any 
IW heel or Pinion makes for one Turn of the Fufie or Hour-wheel. | 


RULE Ul 

'A S the Beats for one Turnof the Great Wheel, or Fufie. 26928 
Is to the Beats gone in one Hour b 20196 

So is the Continuanceof the Timeof the Watcher going 16 ho, 


To the Quotient of the Houwr-Wheel divided by #, the "—_ 


of Report. 4 


\ Theſe 
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RECREATIONS 


"Theſe Proportions holding, then any Three given (not of the ſame 
kind) you may find a Fourth. As by Example. 


To hnow the Continuance of the Watches going, that bath 12 Tyrns 
* 5» the Fuſic, and 26928 Beats in one Turn, and 20196 Beats 
: in an Hour. Say, | 
Az'the number of Beats of the Ballance in an Hour 
1s to the number of Tyr in the Fuſe, 
Sg. is .12 Turns of the Fa/e ; 
\'To the: Continuance of Lime of the Watches going. 
| For 20196 : 26928 :: 12 : 16. 
But if it be demanded by the Beats, and the Time of the VV atches 
going, to know the Tarns of the Fufre: Thenit will be, 
As 26928 : 20196 : 16 : 12. : 
'Or, if it be demanded what 2zotiert ſhall be laid upon the Pinion 
of: Report. Then ſay, 
a: 127: 12:9 | 2 Ee 
F Or,: 26928. : 20196 | 
'Note, That the fewer Beats are taken, the longer {hall be the Con- 
tinyance of the VVatches goINg at an Equal Time. ; 


RULE IN. 
Concerning P ENDOL OMS. 


"HE Spring in a Watch drawiog harder at the firſt, than at thelaſt: 
- Aad likewiſe in Clocks with VVeights and Strings, there is added 
the weight of the String gotten every moment to the Clock VVeight ; and 
for that no Motion can be Made by hand fo fit, but there will come 
ſome unequalneſs, as you may hear by the Beats either of VVatch or 
Clack. To juſten and regulate theſe inequalities, Monfieur Hgens jn- 
vented the way of applying Perdulums to either, for which his name 
will be ever 10 venerable eſteem. 

Pendulums whoſe Vibrations are of the ſame Degree and Minute, are 
Fqua', or it they riſe not above a Degree 3. And the Squares of their 
Vibrations are in proportion to their Lengths : For a Standard or Rule, 
the atorefaid Monſivur Hugens gives the length of a Pendulum that ſhall 
Swing Seconds, to be 831 to the Parifjan Feet, 864, The Engliſh Feet to 
Paris Feet, by a Table of Sir Jonas Moors are, As 1000 to 1068, There- 
fore, As 864 : 881 :: 1.068 : 1089 : And 1.089 Multiplyed by 3, 
Is equal to 3.267, 7. c. equal to Three Feet, Three Inches, and two Tenthe 
of an Inch. 

The late Honourable Lord Bruncker , and Mr. H6ok , found the 
Length to be 39 Inches, and .325 Parts, which a little exceedeth the 0- 
ther, and it may be was juſtned by Monſieur Hyger's Rule for the Cen- 
ter of Oſcil/ation : For Moxtons Pendulum that ſhall Vibrate 132 times 
na Miaute, it will be found likewiſe 8.1 Inches, agreeing to 39.2 Inches, 
Engliſh : Therefore, for certain, 39.2 Inches may be called, 7he Uni- 
ver/al Meaſure; and relyed upon to be the neer Lewgth of a Pendulum 
iy: (hall Swing Seconds every Vibration : With this Cantion and 
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AUTOMATICAL 


As the length of the String from the 55; 
Centre of a Round. Bull. Pome of the penn to the 


Is to the Radins ; 

So 1s Redins | of 
To a Fourth Number. V2, Foul 
Let + two Fifths of that fourth Number, be added t | 
Length, tor the Length of the Pendulum. Having this Same) wr former 


The next RULE is this, 


Hat the Lemgths of two Pendulum, are io- Proportion to t 
T of their ſeveral Vibrations ; which will be Ne to the Ng on 
Ballance 3, therefore the: Beats that ſhall be propoſed in a Minnte being 
piven, tO be 503 and itbe demanded ro give the Length of a Pendulum 
The dnalogy is, : 


As the Square of 50, viz. 2500. 

[; to the Square of 60, viz. 3600, 
So is 39.2 

To 56.4, the Length required: For, 


. As 2500 : 3600 :: 39.2 : 56.4 
And if the Length be given, to find the Swings or Beats in a Minute; 
The Analogy is, ; m | 


" 


As the Altitude given, 
To the Altitude known, | 
So the ſquare of the Vibrations known, 
To the ſquare of the Vibrations required, 
The ſquare Root whereof is the Anſwer, 


And becauſe the two middle Terms ſtand in all ſuch @weiFjons, and 
will be always 1411203 therefore divide 141120, by the ſquare of the 
Swings 10 a minute, it gives the length ſought + or, by the leugth, it 
gives the ſquare of the Swings. 

And thus a Swing may be hang'd by any Clock, upon a Pin, ſo that 
it may freely Vibrate to Regulate the ſame Clock. 


The Numbers of the Great Wheel 56. 

Its Pinion 4, turning the Hour-wheel 4.3. 

The great VVheel turning a Pinion of 7, fixt to 
TheCrown VV heel 54,turning a Pinion of 6,fixt to 


The BaZance- wheel 21. : 
The Quotients 8, 9. 21, and 2 Multiplyed into each other, produce 


3024, Equal to the Beats in an hour : Becauſe the greet wheel turns once 
10 an hour. _—_ 


RECREATIONS 


Otherwiſe 12, 8, 9, 21, 2, Multiplyed into each other, produce 
36288.— 12) 36288 (3024, and 60) 3024 (50.4 Beats in a Mine - 
And (as was ſhewed before) the Length of the Perdulues will be 55.5 
Inches. | — - | 

Fix a Weight upon a Wyre, running into a Rod, that ſhall have 
four. Feet 7.5 Inches below 'the Pin whereon it plays 3 and about aFoot 
(or above) a Wyre beaten flat, with- ſeveral holes to fit to the Top of 
this Rod ; and to a Pin placed upon the Ballance towards the back- 
fide, will regulate the Motjonexceeding well. ; 

For the Regulating the inequality of a Swing, when it may riſe ſome. 
times high, ſometimes lowet : There are two ways, exnther by making 
the Line play betwixt twoCheeks of a Cycloid, as Moniteur Hagens hath 
direfted, which may cafily be effeed ro any Length of the Pendulu : 
Or elſe, by not ſuffering the Perd#lnm to Vibrate above an Inch from 
its ſettlement. | 

Monſieur Hugens in his Book of Pendulum Clocks, propoſetb aVV;tch 
about a Mazs height to go 30 Hours, and to have theſe Numbers. | 
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The Great Wheel 80, &c. which turns about in an Hour, and 
ſhews Minutes ; therefore for an Hour, Multiply the Quotients 10, 6, 
2,15.2, and they will produce 3600, the Seconds in ao Hour (60 in 
60) is equal to 3600, or Beats, Now the Third Wheel I turn about 
1a one Minute, for 10 in 6:1s.£qual to 60, and carries a Plate divided 
into.60 Seconds, and ſhews the Sevonds - And upon the Arbor of the 
Great Wheel, is fixed a Wheel, a, — another Wheel s, bothof 
30 Teeth 3 and. both turning about in an Hour 3 the latter has on it a 
Pinion þ of 6 Teeth, tarnidg Z 72 1n 12 Hours. This Watch hath 
a Pally tyed to its Weight, by which you may pull it up, and not 
Py rg Watch. The Pendulum plays between two Cheeks, part of a 
Jeloid. 

The next Queſtion (ſuppoſing there be a Screw below; or above the 
Pendulum, *to lift it up, or let it down upon a Square Brafs Rule, di- 
vided into Inches and Tenth Parts) to know how many Minutes and 
Seconds every Tenth Part of an Inch will make the Watch ga faſter 
or {lower in a Day. SE 

'T take the Pendulum which [wings Seconds, whoſe length is: 39.2, 
And then by the Logarithms 1 make the following Table. 
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| [. fe. Il. IV. Vc |: 
38.7 , 1.587711 1.790988 | 60.39 ms 
| 9.21 
= 6 s 589832 | | 1.780378 | 60.31 | 7.26 
38.9 | 1.589949 | 1. 779819 | 60.23 | 5.31 }| 
39-0 , 1.591055 | 1.779261 | 60.15 | 3.36 | 
39-I | 1.5921 1.592177 ea 8 \1.55] 'F 
| 39-2 2 | 1. No ee I.7781I51 L.1q| | 
| WHEY 7 
1593 39:3 | 1.594393 | I. 177597 59.92 92 | 1.55}: 


39-4 | 1.595496 | 1.777046 | 59.85 
39-5 | 1.399597 | 1-776495'} 59.77 | 5-31 
| 39-5 | 1.597695 | 1.775996 | 59.70 | 7:26 
1 39-7 1 1:598790| 1-775399 | 59.62 | 9.21 
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The firſt Column in the Table, has in the Middle the Lewgth of the 
Pendulum 39.2 Inches : Upward; i it diminiſheth one Tenth, and down- 
wards jncreaſeth one Tenth. 

The Second Column, are the L arithms of the Firſt. 

The Third Column, are half of the Logarithms of the difference of 
the Il. taken out of the Logarithm 5.149588, which is, of the ſtand- 
ing Number 141120 aforeſaid. 

The Fourth Column are the Numbers anſwering to the Logarithms in 


the 1IT. © 
The Fifth Column are the Mizutes and Seconds that thoſe Angmenta- 


tions or Diminiſhings will cauſe in a Day and are obtained by Maul- 
tiplying 24 in 60, which makes 1920 equal tothe Minutes in one Day, 
by che Decimals above or under 60”. which work may be eaſily done, 
for any length of a Pendulum. 


RULE IV. | 
of finding out fit Numbers for the Wheels and Pinions. 


A N Y two Frations whoſe Terms are proportional perform the 
ſame Motion 3 ST 


As 9 36 45 63 Ac "IF 4 
F443 7 
The upper for the Wheel, DINE 42's 4 
The lower for the Pinion. S 


2. If it be, As one Wheel, to one Pimon, 


So is the Produd of many Wheels, 
To the Produtof many Pinions: And both will perform 7 ſame 


Motion. 22} "O08 
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i449 _ 35 8 5 
$o'—— is equa] ro — m—1n 

128 M3 T7 

! 2 8 $0 14400 1440 
And — in —in— is equal co equal to 

4 73. 50 | 280 28 


And it matters not in what Order the Wheels and Pinions are ſet, or 
which Pinion ſtands under every Wheel. 

3. Theſe Fators 36 in 8, 7.e. 283, may thus be varied, 
viz. Divide them by ſuch Numbers as will Meaſure them, _*_* 
and Multiply the Quotients by the Alternate Diviſors: The 38 8 
Produt of theſe two laſt Numbers ſhall be two to the 
Produdq of the FaQors —_ For 36 ia 8 is 288 : Equal þ 
to'g in 32, «qual alſo to 288. | ; 

4. If fir Numbers cannot be had by any of the Three former ways, 
you muſt ſeck ſome Ratio, as near as poſiible, in this manner. 


I 
os, 


As one of the two Numbers 
1s ro the other ; 

Saiis 360, 
To a Fourth Number: 


Divide this Fourth Number, and alſo 360, by 4, 5, 6,7, 8, 9, 19, 
13, 15, or which of them bringeth the Znotient neareſt to an Intige. 
As if the two Numbers be 247 end 170, (which are too great to be cut 


into Wheels) and yer cannor be reduced into leſs, becauſe they huve 
no greater Common Meaſure than Unity : Say therefore, 


170 : 147 :: 359 : 3114 (s 311052 4 
147 : 170 :: 360 : 4164 360(60 
3i1(39,, 360(45 
360,45 416( 52 


| Wherefore, For the two Numbers 147, and 170, you may take 52 
apd 60—39 and 45—45 aud 52. 


RULE Y. 


He Diameter, or Circumference of any Wheel being given, in lacks 
A and hundred parts ofan Inchzand the Number of Teeth it is divided 
into ; to give the Diameter, or Circumference of a Leſfer Wheel or | 
Pinion, with a number of Teeth given, ſhall exaQly agree with the 
Teeth of the Greater Wheel. 


: Example, The Great Wheel hath One Inch Diameter, and 50 Teeth : 
The Leſſer Wheel or Pinion 10 Teeth, fay, 

As Je 22 ft: £5; 8.14 

l And Again 

{ As 50 : 3.14 :: 10 : 63 Ferd 

: For the Circumference of the Pir70w, whoſe Diameter will be -2 


Tenths vf an Inch. 
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RULE V. 


O give Numbers to a Watch that ſhall have a ſwi 7 
T 20000 Beats in an Hour,that may haveTurns tons the Foe "oo 

16 Hours 3 and the Number of the Crown Wheel 17, pac 

Say (by KULEN) EE 

As 12 - IStO16 :: $0 is 20000 : to 26666, the Beat | 
of the Fufie + And becauſe (by RU LE l.) 26666 paar a, ore 
Quotients Multiplyed together into 17, and into 2, that Number be- 
ing halv'd 1s 13333, and that again divided by 17, gives for the @uoti- 
ent 784, which being broken into Three Numbers, which Multiplyed to- 
ow. w_ be jak ON tolt; let them be 11, 9 and 8, which 

uitiplyed 1nto each other, are792 : Th 
is. 26026; And en 4 en 7921n 17 in 2, are equal 

As 16 : 12 :: 26928 : 20196, the Bears in one Hour. Alſo, 

AS 16 3 12.17 12 2.9, 


Laſtly, By theſe three Puotients aſſured : 

11, 9 and Þ, find out the Three Wheels 26 

and Pinions, by taking the Pinjons as you 4) 36 (9 

delire , as .is done in the Margine. You ——— 

may try ſeveral Experiments, to make the. 5) 55 (i 

Watch go Longer, by altering the Beats and 5) 45 (9 

Pinions of Report. 5) 40 (8 
; I7 


EXAMPL E, Of a Clock or Watch propoſed to go a Week (or 
Eight Days) with this Order : That the Ballence Wheel, or that which 
moves the Pendulum, may go about in a Minute, with an Index to ſhew 
Seconds : That the Great Wheel may go about in 12 Howrs : And that 
the Wheel next it may go about in One Hour to ſhew Minutes. 

Firſt, Find how many Seconds there are in 12 Hoxrs, by Multiplying 
| 12 in 66, equal to 43200, and theſe are the Beets that ſhall bein 
one turn of the Great Wheel. Theſe are double, becauſe there are two 
Swings to one Tooth of the Balance Wheel; The half of 43200 is 216003 
Now the Bullence Wheel muſt needs be 303 Divide 21600 by 3o, the 
Puotient will be 720, which is to be broke | 
into Three @wotients, whereof the firſt mult : 
needs be 12 for the Teeth of the Great V heel; 8) 96 (12 
Divide:720 by it, the Zunotient is 60 for the 3) 64 (8. 


two 2yotients remaining, which may be cither ©) 60 (73 
Ioand 6, or 5 and 12, or 8 and 73, which Oe 
. laſt-let ſtand, and then the Work will ſtand 90. 
2s in the Margize, thus : And the Pinions to n — worm 


be taken asyou pleaſe, to " M9, mi. 
muſt be 96, 64, and 60 3 ſo then t t 
Wheel will go about in 12 hours; the fend 8.120 
Wheel ia an ow and the BaUance Wheel in 
a Mirue, as was deſired. Cn 
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RECREATIONS 


R 4 L E VI. 


Of giving particuttar Afotion to any Movement, 


He Number of a Motion 1s the proportion that it bears to one Txry 
A of the Hour Wheel, or the Pinion of Report, from whither foe- 
ver it be taken, which Proportion being broken into 7wp or Three 
Puotients, will (hew the }heels and Pinons, as if you took it for the 
Beatz of the !3allance. 

A.NOT E Concermng Time. That which 1s ordinarily called 
The Hour of the Day : You are to conſider this in the lengrh of Days, 
which are twofold. diſtinguiſhed only by the Revolutions of the Earth 
or Sw. The Firſt is the Syderial Day, where any twt point or points 
of the Earth in the ſame Meridian or Azimuth, returns from any Starro 
the ſims again. The Second is the Solar Day, where the ſame Meridian 
of the Earth returns from the Sun to the ſame agam : Neither of theſe 
two arcthetrue Equinotial day : Indeed, the Syderial is inſenfibly the 
ſame, if it be but for ſome ſmall ſpace of T:me, the Difference being on- 
ly ſome Fourths and Fiſths of a degree flower 10 a Day; but the Solaris 
notably Longer than the other, vis. By 3 Minutes, 56 Seconds, 53 Thirds, 
19 Fourths of-Ti-te in a Day ; and from hence the Length of an Hour 
is gtnerally acconnted. Therefore to fit the Pendulum of a Watch of 
Clock tothis Solar Day and Hour : 

I.: By the Revolution of a Fixed Star to the ſome point again, after 
one or more Revolutions, (which you muſt curiouſly Obſerve by fixing 
your Eye toa Point :) If the Motion for one Revolution want 3 Minutes 
55 $-conds of 24 hours 3 or for Two 7 Minutes 43 Seconds 3 for Three 
zo Vhuntes 39 Seconds, 6&:. Thendoth your Watch or Clock go trueto 
the Equall or Middle Motion of the Sun; if otherwiſe, the Pendulum 
muſt be altered to make it go fo. © | 

H. By a Sur Dial, which though it be made never foexact, and your 
Motion fo tovyet there will be aconfiderable difference after ſome Dayer, 
nay, even in one Day: A!l which falls out by reafon of the Inequality of 
Natzral Days. And this inequality is now at laſt ſetled and demonſtrat- 
el by Mir. Villiem Flamited : A Table of his for this Equation for eve- 
ry ty in thc year, I have here infertsd: And although it be ngt the ve- 
ry {:me every year, yet this (being for the year 1693) will ſufficiently 


. 


lerve for any other. 


Of the following T A B LE of Equation of Time and its Uſe; 
How hereby to Regulate a true made Pendulnm Clock or 
V Vatch, ſhewing how miich it ought to differ from the ſame 
Sun Daal. | 


"He following Table ſhews the Equation of Time in Minutes and Se- 
: conds (as the Letters Maxd S, at the head of each Column denotes) 
for every day of the year, having theſe. Words. .in the middle of each 
Colin, Watch too Eaſt, or Watch too Slow: And is of excellent Uſe, as 
appears by this which follows outot my loving friend Mr, George Parker 
in his F-gliſh Mercury for the Year 1693. | | _ 
{ '$] 0 
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Notwithſtanding, all perſons generhlly conclude, that the Sun by his 
Motion ſhews the. apparent time of the Day, which is true, and that a 
South Sun always makes Noon, or 12 a Clock ; yet this Soathing of the 
Sun, or the ſpace of time from one Noon to the Next, isnot equa], but 
longer or ſhorter, according to the Suxs poſition in his Elip/es 3 ſo that 
it is impoſlible for any Clock, Watch or Movement whatſoever, to kee 
Time therewith. For this Reaſon, many perſons that are furniſhed 
with excellent Movements many times blame the Maker of them, when 
the Errors Je where they are not capableof diſcerning: For if a Clock 
truly ReFified, be ſet by the Sur, and kept going a Year, and at the 
Years end, agree exaQly again with the Sur 3 yet in the interim, it 
would be fouud, at ſeveral times, to deviate conſiderably 3 and be 
ſometimes too Faſt, and at other times too Slow. The Reaſon of this 
Difference 1s : The Clock meaſures Time equally, but the Sun un- 
equally 5 the Quantity of this Difference is, as before expreſt : As 
thus. | 


Admit on the firſt of February I would ſet a Clock to ſhew the equal 
time of the Day, I look in the following Table againſt February the 
Firit, and there I find 14 Minutes, 48 Seconds, with the Words, 
Watch too Faſt, which informs me , that I mult ſet my Clock fo 
much faſter than the Time given by a Sun-Dial, and then, being 
kept going, it will by the Firſt of March be but 30 Minutes #00 
Faft ; and on April the Third, the Clock and Sur will agree toge- 


ther exatly : Afterwards, the C/>ck, will begin to be Slower than 


the Sur, as you may fee by the Table. 
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A Table of FEguation of Time, for the Regulating of Pendulum Clocks or Watches. 
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Thus by knowing the Equel Time, you:may at any time 
this Table ) know the True or F Peas. Time; F os Look L fem 
Day of any Month, and find the /Eguation, which if it be Watch too 
fait; then fubttract that Days Aiquation from the time given by the 
Clock, «fd it wilt be the Apparent Time + And if it be Watch too flow, 
then, contrarily, Add the /iquation to the Time ſignified by the Clock, 
and you have your defire. 

But in thetight rpansping of a Clock or Watch, it ought, always, to 
be examined by the ſame Sun-Djal it was es by, and at, or near, the 
Hoxr too, for there 1s often difference in Sun-Dzals : And withal, not 
'to Set the Clock by the Sur early in the Morning, or latein the Afternoon 
for then the ſhadaw on the Dia! is not the true Time of the Day, in 
regard the Sur hath then conſiderable Refra#ivm, which makes the Sw 
appear higher 1 Altitude than really he is, and the nearer the Horizon 
the Greater 3 So that the Time given by the Sur is later in the Morning 
then truth, and the contrary in the Afternooy, Therefore, Toobſerve 
the true Time of the Day, let it be always near Noo, if it be a South, 
or an Horizontal Dial that you make uſc of: But if tt be a Quadrant or 
other Inſtrumental Dial, whichgive the Hoxy by dependance onthe Sun's 
Altitude, it ought to be done with great nifity, and never after Tex in 
the Forenoon, nor before 7wo- in the Afternoon; in regard the Sur be- 
tween the Hours of Io and 2, varies tot much in Altitude. 
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RECREATIONs 
Hiſtorical. 


Of the Meaſures, and Proportions of the Member; 
=” of Man's Body. 


—— 


Proceme. 


\ 


® FAN (aith the Philoſopher) is the Meaſure of all things : 

| Firſt, Becauſe he is the moſtperfe® Body. 

| Secondly, For that (ineffet) our uſual Meaſures, bave tx- 
ken their denominations from Humane Bodies, As the Foot, 

the I»ch. the Cabit, the Pace, ec. 

Thirdly, Becauſe the Symetry, and Concordancy of the Parts of May's 
J3ody isſo admirable; That all Magnificent Buildings, as of Temples, Co- 
lumns, &c. are in ſome Meaſure, Faſhioned and Compoſed after Mar' 
Proportion. . | 

Fourthly, For that ArchiteFs do reſemble the ſeveral Members of a 
Corinthean and other Columns, to the Members of Mens Bodies : As Vi- 
truvius 10 his Third Book : And Albertus Durens hath writ a whole Book 
a the Meaſures of Man's Body, from Head to Foot ; of which ſome 
ollow : | , 


1. The Height of Man, is equal to the diſtance, from one end of the 
Middle Finger to the other, the Arms being extended to their full length. 

2. If the Legs and Arms of a Mar, be extended Salteir wiſe, or as it 
1s uſually termed making a St. Ardrew's Croſs 3 If one- foot of a pair of 
Compaſſes were placed upon the Navel of the Beffy, and the other turn- 
eg about, it would juſtly touch the Toes and Fingers of the Man ſoex- 
tended. | | 
' 3. The breadth of a Mar from one fide to the other, the Breaſt, the 
Flead. and the Neck,, make the ſixth part of all the Body. 

4. The I ergth of the Face and Hand are equal. 

5. The'Thickneſs of the Body, taken from the Belly to the Back, 1s 
'the Ninth part of the whole Body. | | 

6. The length of the Brow, the length of the Noſe, the ſpace be- 
tween the Noſe and the Chix, the lengih of the Ears, the greatneſs of 
the Thumb ; are all of them equal one to the other. . - But 
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But beſides theſe Symetries of the Members of Mens Bodies, I will 
here inſert, | | : 


The Deſcription and Meaſures of all the Principal Parts of Mans Body, 
as they are ſet down by Leon Baptiſta Alberti, Reduced to all our 
Engliſh Meaſures ; 1 Feet, and Hundred parts of a Foot. 


"The Inflep of the Foot, © 
Ankle: Bone, on the out-ſide of the Leg, O 
Arkle- Bone, on the in fide of the Leg, Oo 3I 
Receſs which is under the Calf of the Leg, O 
Receſs which is under the Kelieve of the Knee Bone 

| within, | ; þ , 
| Myſcle on the out-ſide of the K zee, 

Buttocky and Tifticles, 

| Os-Sacrum, 

Joynt of the Hips, 

| Navel, 

Wafs, 

| Tets, and Blade- Bone of the Stomach, | 

Part of the Throat where the Weezle Pipe beginneth, 
Knot of the Neck, where the Head is ſet on, 

Chin, 

Ear, | 

Roots of the Hairs in the Forehead, 

| Middle Finger of a Hand that hangs down, 

J-ynt of the Wriſt of the ſaid Hand, 

{ 7-yt of the Elbow of the ſaid Hand, 

{Higheſt Angle of the Shoulder, 


»Ne 


The height from the Ground to the 


YES 
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The Amplitude or Largeneſs of the Parts, and Meaſures fron the 
2 Right-hand 7o ihe Letr, 


CGreateſt breadth of the Foot, 0 
Greateſt breadth of the Heel, O 
Breadth of the fulleſt part beneath the jettings out I R 

the Ankle Bones, 

| Receſs, or faling in above the Ankler, © 

Receſi of the Mid Leg, under the Myſcle or Calf, O 

Greateſt thickneſs of the Calf, 0” 35 

Falling in under the Relieve of the Knee Bone, O 

4 Greateſt breadth of the Knece-Bone, O 

Falling in of the Thigh, above the Knee, | s) 

Breadth of the middle or biggeſt part of the T, igh, O 

Greateſt breadth among the Myſcles in the joynt of the _ of 

Thieh, 

Greateſt breadth between the two Flanks, above the "=" OM 
| Joynts of the Thigh, | ; 

Breadth of the largeſt part of the Breaſt, beneath mw = 


Arm-Pitr, K  Breadth 


The 


| 
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RECREATIONS 


IO 


F. Parts 
Breadth of the largeſt part between the Sho ders, I 50 
' © )Beneath the Neck, oO © 
þH )Breadth berwcen the Cheeks, o 48 
CU Preadth of the Palm of the Hard, oO © 


| The Breadth and Fhicknefs of the Arms, differ according to the ſeve- 


ral motions thereof; but the moſt common are theſe following: 


: Breadth of the Arm at the Wriſt, et Fi 23 
; v JBreadth of the Brawny part of the Arzz, under the Elbow, & 3 
| = YBreadth of the Brawny part of the Arm above, be] L 


tween the Elbow _ the Shoalder, 40 
The Thickneſs from the Fore part to the Hinder: part. 
| The Length from the Great Toe, to the Heel, I &© 
The Thickneſs from the [nſtep, to the Angle or Corner of the 
; Heel. E © 43 
The Falling in of the Inſtep, oO 30 
: From the falling in under the Calf, to the middle of the Shir, © 36 


| The out-ſide of the Calf of the Leg, , O 
The our-fide of the Par of the Knee, O 
* The thickneſs of the biggeſt part of the Thigh, 0 
From the Geritals to the higheſt Rifing of the Buttocks, O 
From the Navel to the Reins, 0 
2: The thickneſs of the Waſte, * 
* From the Teats, to the higheſt rifing of the Reins of the Back, © 
i From the PVhecszle pipe, to rhe hnot Or joynture of the Neck, oO 40 
© 
0 
© 
) 
O 
O 


: From the Forehead, to the hinder part of the Head, 

: From the Forehead to the hole of the Er, 

* The thickneſs of the Arm at the VWrif?, 

* The thickneſs of the Brawn of the Arm under the Elbow, 
: The thickneſs of the Brawn of the Arm, between the Elbow 
| and the Shoulder, $ 
2: The greatett thickneſs of theHard, 

: Fhe thickneſs of the Shoulders, : 


{By mcans of theſe Meaſures it may eaſily be computed what propor- 
tons all the parts and Members ot the Body, have one by one to the 
whole Length of the Body; and what Agreement and Symetry they 
have among themſelves; as alſo how they vary or differ one from ano- 
ther 3 which things/are moſt fit to be known to Painters and Carers 
cfpccially : Nor were it from the purpoſe to particulariſe how the Parts 
vary and alter, according to the ſeveral geſtures incident to humane Bo- 
ics, as, whither they be /ittirg, or inclining to this or that /{de. But 
Wt ſhall leave the more curious diſquiſition into theſe things, to the di- 
i ad and induſtry of our Artiſt. 
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C H-A P. I. 
Of Men or Giants, of Prodigious Statures. 


Hs (before in this Book) given you a perfe& account of the 
Dimenſions of Mans Body, according to every Part and Member 
thereof, that 1s, of ſuch a Body as the generality of Mer and Women are, 


ly Stature 3 I ſhall now give account of tome Monſirous Giants, which 
Hiſtory makes mention of : 


1. We read in the 3d Chapter of Deutrinomy, of a Giant called Ogge, 
' of the Town of Rabath ; who had a Bed of Fa which was Nine Cu- 
bits long, 'and Four Cubits broad: | 

2, In the 17th _ of the 1ſt Book of the Kirgs, there is men- 
tion of Goliah, whole height was a Palm of fix Inches, which is more 
than Nine of our Engliſh Feetz He was Armed from Head to Foot, 
whole Cxrnat, Launce and other Armor which he wore, did Weigh, of 
our eight, at the leaſt 500 /. 

3. In the time of the Greciens Wars, after a great overflowing of the 

' Rivers, Salinws reports, That there was found upon the Sands the Cay- 
caſe of a Mer, whoſe length was 33 Cubitr; ( which in our meaſure is 
49 Foot and a half) a prodigious Carcaſe! For (according to thefore- 

. going Proportions) his Face ſhould be five Foot in length. = 

4. Pliny reports, That after an Earthquakes a Mountain being cleaven 

thereby, in it was found a Body ſtanding upright, which was 46 Cubits 

high; ſome report it to be the Body of Orion, but whoſe Body ſoever 

It was, it muſt be Monſtrous 5 for what can be thought of a Haxd to 
be ſeven Foot, and his Noſe two Foot and a half long. . 

5. Plutarch reports, in the Life of Sextoriee, That in T:-gy, a Marative 
Town; That becauſe Sextorious could not believe what he had heard 
teported, cauſed a Sepalchre to be opened, and found a Body therein 
which contained 60 Cubits in Lexgihz according to which proportlon, 
he ſhould be 15 of our Feet in Preadth, his Face 9 Foot long, his 
Thumb 3 Foot; which is neer as big as the Colloſus at Rhodes. 

6. It is reported by Symphoris Ca wr, That at the foot of a Moun- 
tain near Trepne, in opening the foundation of a Houſe, they found a 
Cave in which was found a Gient 3 which held in his hand a great Poſt, 
like the Mt of a Ship 3 and handling it, it moldred all into Duſt, 
except the Boxes which remained, and were of ſo vaſt a bigneſs, that 
the Head would hold 5 Quarters of Corn 3 by which proportion, his 
Length ſhould be 300 Foot, the length of his Face 30 Foot, and bis 
No/e 10 Foot. | | 

- Taſephns Ancoſta, in his ltalion Hiſtory reports, That at Peru was 

' found the Bones of a Giant 18 Foothigh : other Hiſtories are fall 
of the Deſcription of Giants of 9, 10 and 12 Foot high. 
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2. In the 58 0/;mbiad, by the admonition of the Oracle, the Body of 
Oreſtes was formed at Tegaa by the Spartans, and we underſtand ( faith 
Solmus) that the juſt length of it was 7 Cubits, that is, of our Meaſure 
10.Foot an a half. : 

9: I the Senate Houſe at Lycerne, in the year 1584, 1 was ſhewed 
((ajth my Author * ) the fragments of ſome Bones of a prodigious 
wy 3 $; oreginelsz They were found in a Cave rear the Movaſtery of Reidey 
_* _ under an cl4'Oak which the Wind had then blown down: When } 

hakconſidered them (faith he) though they were waſted, ſpunged, and 
liplt, I obſerved that they anſwered (though the Skull was not there) 
1» the Body of a Man, and wrote upon each of them what they were 
3+ the loweſt Bone of the Thumb, a Cheek Tooth, the Shoulder-Blades, 
a Heel bone, and many others, all which differed nothing from the 
Bones of a hamane Body. Theſe Bones I compared with a Skeleton of 
my.own, and cauſed an entire Skeleton to be drawn of ſuch greatneſs, 
as 33] rhofe Bones would have made, it they had been whole and toge- 
ther; and it amounted to full 19 Foot 1n height. neg 

10. WValter Parſons an Engliſh-man, born in Staffordſhire, he was put 
Ajipreatice to a Smith, and grew ſo tall, that a hole was made for him 
in the ground to ſtand in up to the Knees, to make him adequate to 
his fellow Workmen: He was afterwards Porter to K. Jares the Firſt. 
He would make nothing to take two of the talleſt Yeomen of the Guard 
(like rhe G:zard and Liver) under his Arms at once, and order them as 
he pleaſed. | 

11. William Evans born in Monmouthſhire, and may juſtly be count- 
the Grant of our Ape, for he was full 7 Foot and a half in height: 
He was Porter to King Charſet the firſt, and ſucceeded William Parſons 
in his Place, and exceeded him in the height two Inches ; but not fo pro- 

portionable 1n all the parts of his Body as Parſons was. , 


; CHAP 
Of Dwarts and Pigmies ; or Men and Women of 


© lower then ordinary ſtature. 


4} " ns the Neice of Argaftus, had a little Dwarfiſh Fellow called Ce 

' F »0pur, whom ſhe much eſteemed, he was not above 2 footand 5 
inches in height 3 avd Andromeda, a freed Maid of Julie, was of rhe 
ſame height. 

2. Two Gentlemen, both Knipglits of Rowe, as Marcus Varro report 
eth, viz. Marius Maximns and Marius Tullius, were either of them but 
2 'Cubirs high, that is 3 foot. 

3. Nicepholus in his Ecclcſjaſtical Hiſtory, ſaith, I ſaw one Jobr: de 
Eftrix of Mechlen, when he was brought through Baf#! to the Duke of 
Parma, thenin Flander:, Anno 1592 3; He was 35 years of Age, he had 
a long Beard, was perfe& and ſ}reight in all his Limbs, and was but 3 


foot high 3 he could not go up Stairs, much leſs could he ropes 3 
n orm 


HISTORIC AT. 
Form, but was always lift up by a Servant : He was «killed in Three 


Tongues, ingemious-and induſtrious, and with hi hit -s 
at Tables. m (a while) I played 


4. There wasa Dwarf at Wartemberg, at the Nuptials of the Duke of 


Bavaria «: He was Armed Cap-a-Pee, Girt with a ſhort Sword, and a 
(hort Spear in his hand 3 He was pur into a Pie, which was ſer 
the Table, at laſt, raiſing the Lid, he ſtepped out, drew his ſword, and 
aſter the manner of a Fencer, traverſed about the Table. : 


5. Marcus Antonius had one Siſyphus a Dwarf, of a vivid wit, and 
yet was Not full Twofoot high, 


6, I ſaw (faith my Author*) in the year 1610, one Job Duilee, an *?later,0f. 
Ezgliſh Man, (whoſe PiQture I have by me, drawn at full length) he ©* 3: 2-582: 


was about 40 yearsof Age 5 he had a long Beard, and was only 2 foot 
and a half high 3 of ſtreight and thick Limbs, and well proportioned. 
7. Auguſtus Ceſar exhibited in his Plays one Lycins, a Young Man 3 
ke was not full 2 foot highz and (ſaith Reviſius) he weighed not full 
17 Pounds 3 and yet he had a greatand ſtrong Voice. 

8. Characus was a man of exceeding ſmall ſtature, yet was he the 
rg that was about Sqladine, that great Conqueror of 
the EafF. 

9. In the year 1305 Oladiſlans Cabitalis (called the Pigmy King of 
Poland) Reigned, and Fought more Battles, and obtained more glori- 
ous Victories therein, than any of his Long Shanked Predeceſlors. {Ver- 
tue refuſeth no Statute ] But, commonly, Vaſt Bodies, and extraordinary 
Statures, have dull, foctiſh and leaden Spirits. 

10. Cardanreports, That he ſaw a Man in [taly, at full Age, not above 
2 foot and half high carryed about in a Parrots Cage. 

11. There was a French Man, of the Country of Lamofin, of about the 
ſame height, with-a formal Beard, who was ſkewn ia a Cage for Mo- 
ney, at the end whereof was a little Hutch into which he retired 3 and 
when the Aſſembly was full, he would come out and play upon an 
Infirument. 


CH A: P. : UL 


Of Monſters, and other Perſons, as have made en- 
trance into the World in a different manner from 


the reſt of . Mankind. 


L DUcanor relates of a Monſter which had only one Body below the 

Navel, but above, two different ones 5 when any part below 
the Navel was hurt, both the Bodies above participated of the Pain 3 
if. above, that Body only felt it that was hurt. Theſe two upper Bo- 
dies would ſometimes quarrel, and one Dying, the other Pined away 
by degrees: It lived 28 years, and. could peak ſeveral Languages, 
and was taught to play on a Muſical laftrament. 
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6 R ECREATIONS 


IL. In the year 1538. there was Born one who grew up «© (4, 
Stature of a Man; he was double as to his Head and Shoulders, fo that 
one Face ſtood oppoſite to the other : Both were cf a likeneſs re- 
ſembling each other both in Beard and Eyes : They had both the 
ſame Appetite, and both Hungred alike : The Voyce of both was al 
moſt the ſame'3 and both Loved the ſame Wite. L 


uw. Johannes Naborowk y, a Noble Polonian, had ſeen in his Coun. 
try. of Baſil, two little Fiſhes without Scales, which were brought 
forth by a Woman, and as ſoon as they came out of her Womb, did 


Swim in Water as other Fiſhes. 


IV. Not long fincein E/fingors liveda Woman of good quality, who 
by her account drewnear to the time of her delivery, and fo provided 
all things neceſſary: But in her laſt Month, her big Belly ſeemed tobe 
much fallen. Her time of Travel being come, and the uſual Paing of 
Labour going before, ſhe was delivered of a Creature very like unto 2 
Dormoule of the greater ſize,” which (to the amaſement of the Women 
then preſent) with great celerity ſought out, and found a hole in the 
Chamber into which it crept, and was never ſeen after. 


V. In the year ofour Lord 1639, at Norway we read of a marye. 
lous Example of a Woman, who having often before been delivered of 
Humane Births 3 and again Big, and after ſtrong labour was delivered 
of Two Eggs : This Womans name was Arna, the daughter of Amyn- 
dus., and Wife to Gudbrandus Erlandſonins, who already had been Mo- 

* ther of Eleven Children. This Azna, in the year 1639, Apr. 17. and 
in the Evening of the ſame day, was delivered of an Egg, in all reſpe&s 
like that of a Hen, which being broken by the Women then preſent, 
they found that in the Yolk and White thereof there was no difference, 
but anſwered diretly toa common Egg. Upon the 18th day of Apryl. 
about noon, in the preſence of the ſame. perſons, ſhe was delivered of 
another Egg, in all reſpects like the former. This ſecond Egg was ſent 
to Dr. Olaus Wormins, to the Univerſity, in whole Study it is reſerved 


to be ſeen of ſuch as ſhall defireirt. 


VI. In thzyear of our Lord 1576, upon the 27th day of December, 
One Anr Tromperin about 3o years of Age, was delivered of a Boy and 
two Serpents. This Woman (faith Caſpar Banbinus, 1n his Hiſtory of 
Frauce) told me upon her faith, that in the ſammer before, in an ex- 
tream hot day.ſhe had drunk ofa Spring in the Grove called Brudetholk, 
adjoyning to Ba/il, where ſhe ſuſpeted that ſhe had drank of the ſperm 
of Serpents; ſhe grew (o big, thit ſh? was fain tocarry her Belly in a 
Swathling-band The Child was very Lean, the Serpents were each of 
them an El! in length, and thick as the Arm of an Infant, both which, 
_ as hey were, buried by the Midwife in the Church-Yard of St. 

lizabeth. | 


: VII. The Concubine of Pope Nicholas the third was delivered of a 
Monſter which reſembled a Bear. Mertiz the 4th, his ſacceſſor,entertain- 
ed the ſame Lady, and fearing that ſhe ſhould bring forth other Bear- 

| whelps 3 he cauſed all the Painted or Carved Bears about hisFalace 
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KICAT. 
be expunged or removed : For this Pope was not ignorant how the 
1s and Pifures which conceived 1 ns" rs 
ſhapes a tres Wiictare conceived in a Womans imagination at the 


tice of an do remain imprinted in the Body of that which is 
CONCULVEA, : 


VIII. At Tertoghenboſch, a City in Brabant, upan a folemn Feſtival 
ſom: of the Citizens diſguiled themſelves infeveral habits, ſome like An- 
oc), {ome ike Devils, to augment the ſport. One of theſe (who ated a 
Devils part, ran home to his houſe in his Devils fhape, took his Wife 
threw her upon a Bed, ſaying, he would get a young Devil upon her x 
he was not deceived; for of: that copulation, there was born a Child, 
fuch as the wicked Spirit is Painted, which at his coming into the World, 
began to run and skip up and down the Chamber. ; 

IX. In the Little Town of Zero, amongſt the Subalpiner, upon the 


17ih day of January 1578, An honeſt Matron was there delivered of a 
Child which had upon its head 5 horns, hke to thoſeof a Ram : From 


the upper part of his Forehead there hung backwards a long piece of 


Flcth, that covered moſt part of its Back, in form like a Womans Head- 
laces About its Neck was a double row of Fleſh like the Collar of a 
Horſe. At the ends of its Fingers were Claws, like to thoſe Tallons of 
Birds of Prey. Its Knees were 1a the hinder parts of its Legs : Its Right 
Leg and Foot were of a ſhining Red Colour and the reſt of its Body 
all Swarthy : It came into the World with ſuch a great Cry, that it 
affrighted the Midwife and the reſt of the Women there preſent—This 
Moniter was fent for by Szbalpirus to his Court to be ſeen of him and 
his Courtiers. 


X. In Leſina, the biggeſt 1//and in the Adriatick Sca, there was born a 
Monſter : Below the middle part whereof, there was but one Body ; and 
above the middle there were Two Living Souls ; cach {cp2rated from 
the other, with ſeveral Members; their Heads being both ot one big- 
neſs, but different in Phi/rognomy : The Belly of the one joyned to the 
poſterior parts of the other ; and their Faces looked both one way, as if 
the on2 hid carried the other on his Back 3 for he that was behind 
would ofcen lay his bands about the Neck of the other. Their Eyes 
were exceeding big. and their Hands, Thighs and Legs greater than thoſe 
of anIofant of three times their age, which was but 36 days : The Excre- 
mentsof both iſſued forth at the ſame place: Their Feet were round 
and cloven, like thoſe of a Camel : They received their Food with an 
inſatiable deſire, and continually mournd with a pitiful noiſe : When 
one Slept the other waked: Thne Mother bought thar Birth with the 
lo of her life, and the Monſters died ſoon after. This was ſhewnto 
Lithgoe in his Travels by a / enetian, the Governour of that /ſiand. 


XI. When Fulvius Flaccus was Conſul, there was born in Rome of a 
Maid Servant, a Monſter : It had Four Feet, Four hands, Four Eyes , 
Four Ears, and Two Members of virility. 


XIl. A Woman in Prague being with child was cauſed to hold a 
Calf while it was kill'd, and ſtanding by white it was opened, at the 


fallivg of the Bowels ſhe tclt a commotion within her ; and ſoon after 
Was 
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RECREATEUNS 


was delivered ofa Boy, whoſe Liver, Inteltines, - Stomach and Spleen, 
with the greateſt part of the Mcſentery hung out beyond the Navel, tt 
live but a few Hours.  * 


XIII. At Cracovia, (faith Lzcoſihines) 1n the year 1543, there was 
born of Noble Parents, a Mofler with Flaming and Shining Eyes; the 
Mainthk and Noſtrils were like thoſe of an Ox, it had long Horns, ard a 
Back hairy like a Dogs : It had the Paces of Apes 1n theBreaſt where the 
Tets honild ftand £: It had the headsof Dogs upon the two Elbows,and at 
theiwhii't boncs of each Knee looking forward: It was Splay footed 
and: Hinded : The Feet werelike Swans Feet : It Fad a Tailturnedy 
wards, that was crooked backwards, and about half an Ell Long. Itlived 
but. F our hours from the birth of it; and neer 1ts dearth it uttered theſe 
W 6: ds 5 IVatch, For the Lord your God comes. 

XIV. At St. Lawrence in the Weſt Indies in the year 1573, there was 
1 Monſter born, Which (beſides the horrible deformity of its Mouth, 
[-ars and Nole 3 had two horns on the head, like thoſe of youn 
Goats 3 long hair on the body 3 a fleſhy Girdle about the middle, dou. 
blez from whence hung apiece of Fleſh like a Purſe, and a Bell of Fleſh in 
his Icft hand like thoſe the Indians uſe when they dance 5 White Boots 
of FIc\h on his Legs doubled down. In brief (faith my Author, Dr. Hen- 
ry Moor. in his Immortality of the Soul, P. 173.) The whole Shape was 
ho!fid and diabolical 3 and concerved to proceed from fome Fright the 
mozher had taken from the Antick Dances of the Indians 3 amongſt 
whom the Devil himſelf doesnot fail, ſometimes, to appear . 


XV. Upon the 17th of Odfober 1637, At Boſton 1n New England, 
ang iViiitreſs Dyer was delivered of a Monſter which had no head ; the 
Fac was on the Breaſt 5 the Ears like Apes, grew upon the Shoulders; 
the Eyes and Mouth {tocd far out; the Noſe hooking upwards ; the 
Breaſt and Back full of Prickles ; the Navel and Belly where the Hyps 
{n&uld have been 5 inſtead of Toes, on each foot it had three Clays ; 
 uppn the Back it had two great holes like Mouths 3 above the Eyes tt 
had Four horns 3 It was of the Feminine Sex. The Father and Mother 
of 'this Monſter were both great Familiſts,ſaith my Author, Clark's Miror, 


IS _ yo 


ids there have been ſeveral Monſzers brought into the World ; So alſo 
' have there been brought perſons into the World (although not Mon- 
* ftrous, yet) in a different manner from the generality of mankind- 


XVI. Zoroaflres Laughed the ſame day he was born; his Brain allo 
dia ſo evidently pant and beat, that it would bear up the hands of thoſe 
that Jaid them upon his head : An evident preſage (faith Plato) of the 
great Learning he at length attained unto. 


| XVII. Nero Ceſar,the Emperour. came into the World with his Feet 
tormoſt : Who all the time of his Reign wasa very enemy to mankind, 


XVII. Some Children are brought into the World with Teeth 10 their 
heads 3 As M. Czrins, and On Papyrins Carbo; both of them great men 
and honourable Perſonages. X1IX. Soms 
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XIX. Some are cut out of their Mothers Wombs 3 As Scipio Aﬀrice- 


au the firſt, TJulinsCaſar, Manillius , Macdwff E . t 
ward the Sixth of. England. Nacduff Earl of Fife, And Ed- 


A 


XX. In the year 959, Buchardus Earl of Limſgow, Benchorn, Mont 


fort, and Abbot of Sangal, was vulgarly called Unborn. be 
cut out of his Mothers Womb, mY _ __ he Was 


XX1. Otle Corneline Geaome, « German, ſ: s, thathimſelfhad cut out of 
the Wombs of Six ſeveral Women, vixliving Childoen ad cut Out © 


XXll. Plizy in his Natural Hiſtory, ſpeaks of a Child in Sagnotun 
(in that year it was ſacked by Hanibal) which ſo ſoon as it was come 
out of the Mothers Womb, preſently returned into it again. 


XXII. Johannes Dubravins relates of Lewis the Second King of Hun- 
gary and Bohemia, that there were Four things in him remarkablefor 
baſte, viz. (1) That he became Greatina ſhort time : (2) That he had 
a Beard too ſoon: (3) That he had White hares before he was 17 
years of Age : And (4) That he was born into the World without any 
of that Skin which they call Epidermis : He died Anno 1526.in the 29th 
year of his Age. 


XXIV. When Spinola Beſieged the City of Bergopſonna, a Woman 
near her time of Travel went out to draw water, at whlchtime ſhe was 
taken off in the middle by a Cannon Bullet 3 ſo that the lower part of 
of her fell into the Water 5 ſuch as were by, ran to her, and ſaw therea 
Child moving it ſelf in the Bowels of the Mother - They drew it forth, 
and ſoon after brought it to Aztwerp, where the Infants Iſabella, cauſed 
it to be Baptized 3 and gaveit the name of Albertus Ambrofins, One of 
her Fathers Captains. | 


XXV. Enecho Ariita, the firſt King of Navar being dead, Garfias his 
Son ſucceeded, who being one day in the Village of Laraumbe, was ſur- 
priſed by ſome Myoriſh Robbers, aſſaulted and ain : they Wounded 
Urracha his Queen in the Belly with a Launce : The Thieves put to 
flight, the Queen at the Wound was delivered of a Son and dyed ; the 
Child was fate, and was named Sancins Garſia : He was well educated, 
proved a Valliant Mao, and ſucceeded his Father in the Kingdom. 


XXVI. The Wife of one Simon Knenter of Weſſemberg went with 
Child tothe ninth Month, and then falling into Travel ſhe dyed Unde- 
livered ; thoſe that were by doubted not but that the Child was dead al- 
ſo; they diſpoſed of the Mother as is uſual ; but ſome few hours after, 
they heard a Cry 3 they ran, and then found the Mother dead indeed, 
but delivered of a Daughter, that was in good health, and lay at her 
feet. Salmuth ſaith that he hath ſeen Three ſeveral Women, who have 
been dead in Travel 3 and yet, after Death, delivered of the Children 
they went with. 


To conclude theſe two laſt Paragraphs, I ſhall give an initance in one 
Perſor participating of both, _ 


XXVIL. There 
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Mind. 


; *XXVIII. Offa, the Son of Waſmond, King of the Weit Saxons, was 
Tall of Stature, and of a good conſtitution of Body. He was Blind till 
Seven years of Age, and then could See : He was alſo Dumb t1i1! Thirty 
years of Age, and then ſpake. F 


CHAP. IV. 


Of the lenzth of Age which men lived in former times, 
: ſhortly after the Creation, and of others of later 


date. 


— — <—_————_— 


'T hath been a Z2=eſtion, what manner of Years thoſe were, our Fore: 
- Fathers are ſ2id to have lived, as 700, 800, and goo years, as Methy- 
ſala, fince years have been taken drverily. Some have imagined they 

- conld nor be our Az Solares, 3s we account our years, as betng athi 
mcrcdiblechat the dare of a mans life ſhould extend it felt to thar length, 
far beyond the Az. of the eldelt Oake. Some account (as Pliny report- 
eth) cvery Sammcr 4 Tear, and ' inter arother : As alſo the Arcadians 
counted their year by Three Months 5 othersagain by the courſe ofthe 
Moor, 25 the Ezyptians ;, fo ſome at them are reported to have lived 1008 
! years. Thereare thoſe therefore that imagine thoſe years mentioned 
(er, V. To be underftood to contilt of 36 days, Ten whereof make bnt 
one Salar year, hereby, reckomng that who are in the Scripture ſaid to 
have lived goo years, lived of our years but go, every hundred ofthoſe 
Monthly years amounting but to Ten of ours. So they believed allthat 
ſpace of time which is contained in one year to have been anciently di- 
vided into Ten parts, and every part takenfor a year, and every one of 
theſe ten parts to have had Sezarinm mpradratum, becauſe in Six days God 
finiſhed his Work of the Creation; alt which number multiplyed by Fen, 
make juſt 12 Months. But theſe concluſions fall out to be moſt abſard, 
for if we confider what will follow thereupon, Ceman, who begat thil- 
dren when he was 70 years of age, ſhould have begotten ther when 
he was but Seven : Befides, if we make a year but of 36 days, of what 

length muſt the Month be ? Surely no more then Three days: : 

then, How can that place in Ger. VII. 11. Where it is ſaid, The Flood 
bepar: the 27th day 4 the Second Momrth ? And how will it agree where It 
isfaid, Ger, VIIL 4+ The Ark reſted »por the Monntains of Hrart the 2716 
dsy of the ſecond Month 8 Let 
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HISTORICAL 


Let us therefore certainly believe the years then to have been all one 
with ours, and. that which is ſpoken of the great Ape of thoſe Fathers 
not much to diff:r from the compuration of our year: For, it is 382in 
ſ1jd, Ger. 8. 5. That The Mountains appeared upon the firſt day of the 
Temh Month : wherefore the Year confitted of many Months : And 
that we may not think the Month conſifted but of Taree days, obſerve, 
the Twenty ſeventh day is mentioned. | 

Now, If you would know the Reaſon, why the Fathers then lived 
ſo long. know that there are Two Cauſe: 3 Firit, the & inal; Szcondly, 
the Efficient, | 

The Final Cauſes were, ( 1. ) Increaſing the World with People, 
whereby it might be replenithed, which they could not do but by living 
a long time. ( 2.) Arts were to be invented, for they are not found 
but by long experience. (3.) The Worſhip of God was to be deli- 
vered by Tradition; for, as yet, the Written Word was not : But that 
could not be in ſuch a variety of People, except thoſe who received it 
from God had not been long liv'd. | 

The Ffficicnt Cauſes of their length of Life were, (1.) The ſingular 
Bleſlings of God mentioned, Ger. 30.20. I am thy Life, and the Length 
of thy days. ( 2. ) The nearneſs of Time to the Creation, when the 

ics of Men were of a finzular and a moſt perfe& Conſtitution, 
Soununeſs, and ſtate of Health. (3.) The Diet and Feeding was far 
more wholeſome before the Flood, than ſince. (4.)' The Wits and In- 
vention were more accurate and ſubtil in ſearching and finding out the 
Nature and Qualities of all Things whereof they had need to rhe ſuſte- 
nance of Life, than ours are in theſe days : And for theſe Reaſons, it 
may be ſuppoſed their Lives were extended to that length. 

Neicher may we wonder at 'it, fince Heathen Writers teſtify, That 
cn in their times, ſome Thouſands of years after the Flood, many 
lived 200, others 300 years: Of ſome of which, as alſo of others of 
later date ( even to this preſent Age ) I ſhall give the Reader an Ac- 
count : 


I. Hellanicus. (cited by Pliny) reports, That in /Etolia, many lived 
till they were 200 years ot Age, which Damaſtes conficmeth, while he 
maketh mention of one PiJorexs amongſt them, who lived ſtrong and 
able of Body, till he had tulfilled 300 years. 


I. Sir Walter Raleigh, in his Diſcovery of Guinea, reports, That the 
King of Aroz4ja, being 110 years of Age, came in a Morning on foot 
to him from his Houſe, wbich was f4 Egliſh Miles, and returned on 
foot the ſame day. | 


_ II. Buchexar in his Scotch Hiſtory, ſpeaks of one Lawrence, who 


lived in one of the Orcadean 1/lands, Married a Wife after he wasabove 
Ioo years of Age, and that when he was 120 years old, he doubted 
not to go a Fiſhing in a Rough and Tempeſtuous Sea. 


IV. Sigiſmundus Polcaftrus, Phyſician at Padua, Read there 50 years3 
in his old Age be buried-four.$ons ip # ſhort time3 at 70 years of OB 
be Married again, and by this ſecond Wife had three Sons 5 the = of 
which, called Antonius, he ſaw — with a Degree 11 both - ra 
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RECREATIONS 


Jerome, another of his Sons 3 had his Cap ſet npon his Head by the Hand 
of !his Aged Father, who trembled, and wept for joy ; not long after 
the old Man died, Aged 94 years. 


V. Felix Platerns ſaith, That in Anno 1372, his Father Thowes Plz 
terxs buried his Wife. which was Felix's Mother, ard at the 73 year of 
his Age, Married a ſecond Wife, and within the compaſs of 106 years 
had fix Children by ber, two Sons and four Daughters ; the youngeſt 
of the Daughters was born in the 81 year of his Age, and he died inthe: 
8z'yearof his Age. Now that which is memorable between two of hig 
Sons is : I Felix was born Ammo 1536, and my Brother Thomas 1 574, 
the diſtance 38 years 3 and yet this Brother of mine, ({ ro whom ( for 
Age) I might have been Grand-father ) is all Grey, and ſeems elder 
than my ſelf. : 


VI. M. Valerins Corvinus, lived 150 years, between whofe firſt and 
fixth Conſulſhip there was 47 years 3 yet was he ſufficient, not only for 
the moſt important matters of the Commonwealth, but alſo for the ex. 
aReſt cultures of his Fields. | 


VII. Mitelus was 'of the like Age, and was very old when created 
Pontiffe : For 22 years he had the ordering of the Ceremonies : His 
Tongue never faultered in folemn Prayers 3 nor his Hand tremble in of- 
fering the Sacrifices. 


'VIN.. Nicholays Leonicenns, was in the 96 year of his Age, when Lax- 
g7ks heard him at Ferrara, where he bad taught more than 70 years. 


IX. Miſſeriſſa was the King of Namidie 60 years together, and ex- 
celled all other Men in ſtrength. Cicero ſaith, That for no Cold or 


| Rain he could be induced to cover his Head 3 He would contimie 
ftanding in one ard the ſame place, not moving a foot till all about him 


were weary 3 and when he was to tranſat any buſineſs fitting in his 
Throne, he would perfiſt oftentimes the whole day, without turni 
his Body on thi: or the other fide for a more eaſeful Poſture : He woul 
Lead his Army Day and Night : After the 86 year of his Age he begat 
a Son, whoſe name was Muhimnatw, and died 11 the 91 year of his 
Age. 


Ix. Xenophilws, the Pythagorian Philoſopher, and of great Learnin 
was 9o years of Age, and (as Ariftexenxs ſaith) died free of all th 
incommodities that attend upon humane Life. 


| XI. Lemmriws tells us of one at Stockbolw, who at the Age of 100, 


Married a Wife of 30, and begat Children of her : He looked(ſo freſb, - 


that thoſe that knew him not, deemed him to be not above 50. 

XII. Iſocrates, in the 94th year of his Age put forth his Book Pez«- 
theneicus, and lived 15 years after it, in which time he was ſufficient for 
any work he undertook, both im Judgment, Strength and Memory- | 


Xl. The 


rx vis 


HISTORICATL. 


XII. The Men of the County of Cornwall in Exglend ate more hardy 


and ſtrong, alſo very Healthy and Long Liv'd, 8 and 90 years 1s or- | 


dinary : To inſtance in ſome of them :!=—One Polzew lived 

and a Kinſman of his 112.----One Bearcham odor And ear 
Iriſh man, but a Corniſh Beggar, who lived 120 years3 upon whom a 
Gentleman of this County made this Epitaph :_ I 


Here Brown the quondam Beggar lies, 
Who counted (by his tale) 
Some Sixſcore Winters and above, \ 
Such Virtue 3s in Ale : 
Ale was his Meat, his Drink, bis Cloth, 
Ale did his death reprieve ; 
And could he flill have drank his Ale, 
He had been ſtill alive, 


\ In one Pariſh of this County in the Reign of Q. Elizabeth, there died 
in 14 Weeks ſpace four People, whoſe Ages added together made 4340 
years.--- And farther, One Mr. Chamond wholived at Stratton; was Ua- 
cle, and Great-Uncle to at the leaſt 300 Perſons. | 


XIV. One Mr. Mack/ane, Parſon of Lerbury in the County of Nor- 
thamberland, who died about the year of. our Lord 1658, did in the 
1656 renew his youth; ſo that ( though 40 years before he could not 
read without SpeQacles, being 116 years of Age) be could then read 
the ſmalleſt Print without them: His Hair, which before he had Joſt, 


came again as a Childs. 


XV. In the Pariſh of Alderbury in the County of Shropſhire, lived 
one Thomwss Parre, who was 152 years old, who about two ”=_ be- 
fore he died, was ſent for up to London toWhite-hall, by K. Charles the 


Firſt, aud died there Arno Dow. 1635. 


XVI. One James Sands of Harbors in the County of Staffordſhire, 
lived 140 years, bis Wife 120: He out-lived Five Leaſes of 21 years a- 


piece, made unto him after his Marriage. 


CHAP. V. 
An Account of the 


. INVENTIONS. 


LT HE firſt Invention of Priming is attributed by Peter Ramas to 
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or Braſs Pen, but with an excellent Art, by the help of Peter Gerneſham 
my Servant : Finiſhed it was in the year .1466, the 4th of February 
Of this Book there are divers Printed Copies ſeen, by ſeveral, for P;: 
qurey favh he bad one: Sadmnth fanth, there is one 10 the Publick [;. 
brary of Auslurg: enotter in Emanuel Colledge in Cambridge ; another 
In the Publick Library ai Oxford - And another of thery is (or lately was) 
in the pollefſion of my worthy Friend, Dr. Francis \Barnard in London... 
Polider Virgil, from the Report of the Megamines themſelves, attribute 
the Invention of this Art to John Gutenberg a Knight, dwelling ar 
Mecniz, Anno 1440, and with him agree divers Learned Men ; But the 
foremenioned Faus {trom him) was the firſt that made procf thereof 
in Printing of Books, and by what is before ſaid, Tally's Offices was the 
firſt Book Printed that we have any Record bf.---lt was firſt brought in- 
to England, ard practiſed 1n London by one William Caxto Mercer, in 
the. year 1471. As concerning the Pripting ufed in China above 1600 
years before, it is quite different from what we uſe now in Eyrope: For 
whatſoever they Print, is firf} cat out in Wood, and loked over with - 
a Ball of Cloath, upon which the Paper being laid, they rowl over with 
a Wooden Rowler covered with a ſoft Woollen Cloath : which js no 0. 
ther than as Card-Makers Print their Cards; and thoſe that make Pate 
ters for Women and Children to Work by do. : 


I. Guns, Sir Walter Raleigh will have them to be found out by the 
Indians : --- Petrach and Vulturius will have it to be the Invention of 
Archimedes : But the Common (and moſt received) Opinion 1s, That it 
was firſt found out by a Monk of Germany; who, by chance, a ſpark 
of Fire falling into a Pot of Nitre, which he had prepared for ſome Chy- 
mical Experiment, it cauſed it to fly upwards: He thereupon made a 
Compoſition, which he encloſed in an Inſtrument of Braſs or Iron; and 
putting Fire to it, found his concluſion to take effe. The firſt Pub- 
lick nſec of Guns (ſays Magins) was about the year 2380, or 1400 (fays 
Ramus ) at a Battel between- the Genmoways and the YVenetians at Cledia 
Faſſa where the Venetians ſo galled their Enemies, that they faw 
themſclves wounded and {Jain, and knew not by what means. 


HI, The Mariners Compaſs, an admirable Invention, of which the 
Time when, and the Author who, is uncertain. Dr. Gilbers of Oxford, 
who hath writ a Large and Learncd Diſcourſe of the Load-ſtone, leems 
to be of Opinion, that Paulus Veretus brought the Invention from the 
Chineſes.——Oſorins refers it to Gama a Portugal.----Goropius Becanus at- 
tribures it to the Germans, becauſe the 32 Points of the Compaſs re- 
ceive their names from the Dutch 1n all Languages.----But Blondus, who 
is therein followed by Pancirollys, will not have Ttaly loſe the praiſe 
thereof, telling us, that about the year 1300, it was found out at Mel- 
phis, a City in the Kingdom of Naples, but Blandus names him not ; and 
the other, Poncirollus ſays, he is not known : Yet Salmyth, out of 
Ciezus and Gomara, confidently attributes it to Flavixs, and fo doth 
Ds Bartus ; whoſe Verſes upon this matter (as they are Tranſlated by 
Silveſter) are, . | | | 


We're not ſo much to Ceres bound for Bread, 
Neither to Baccus, for his Clufters Red; 
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IV. Sailing Coaches, were the Invention of Simon Stevinius in the 
Netherlands, Of one of theſe Coaches Peireskivs wade tryal of its 
ſwiftneſs in the year 1606, (atter his Viſtory at Newport) he put him- 
ſelf, together with Francis Mendoza his Priſoner, into one of them at 
Scheveling, and within two hours they arrived at Putter, which is a- 
bove 40 Miles, 


V. Dice, Ball, Cards, Tables , Cheſs, Draughts, and ſuch like 
Games, were firſt invented by the Lydians. | 


VI. The Phenicians are ſaid to be the firſt Builders of Ships 3 They 
firſt invented open Veſſels ——The /Egyptiens, Ships with Decks 3 and 
Gallies with two Banks of Oars on a fide.—Great Ships of Burthen, 
were firſt made by the Cyprians.——Cock-Boats and Skifis by the IZyri- 
ans and Libinnians —Brigaptines by the Rhodans.----Frigats or ne 
Barks by the Cyrexians.---- Men of War, by the Pamphilians.---- As for 
Tackle, The Beetiars invented the Oar---Dedalus of Crete, Maſts and 
Sails--- Anacharſs, Grapling Hooks---The Ty/cavs Anchors---Typhis, the 
Rudder, Helm, and Art of Steering. 


VII. The Siciliaxs (faith Pliny) were anciently famous for Invention, 
a Hour-Glaſſes , called Clepyra : Military Engines , brought to great 
pertettion by Archinredes--- Palamedes fuſt inftuuted Centinels in an Ar- 
wy, and the Watch- word--- Pentheſilea, Queen of the Amazons, firſt in- 
vented the Battel: Axe, 


| \ 

VIIL The Inhabitants of Sides are ſaid to be the ficſk makers of Glaſs; 
the Materials for the Woek being firſt brought over from the Sands of 
a River running not far from Ptolomais, and onl made Fuſfible in this 
City. The Myſtery of making of Glaſs here in Ergland was brought 


over by one Benault, a Foreign Biſhop, in the year 662. 


IX. To the Fleming: is attributed the. making of Cloawn; Arras- 
Hangings; Dornix _ Tapeſtry, Muſical Inlicuments, Clocks, Watch- 
es, Coaches, Chariots, Painting in Oil 3 Nealing upon Glaſs, &c. The 
firſt that brought Cloathing into England was K. Edward the 3d, by 
Tranſporting ſome Families of Artificers from Gavne hither. 
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X. Brachygraphy, or the Art of Writing Short by CharaCte rs, is ſaid 
by Dion, to be invented by Mecenas, the great favorite of Aruguiys <n 


ad celeritatem ſcribendi ;, for the ſpeedy diſpatch of Writing. 


XI. The Baking and Boyling of Sugar, as it 1s now uſed, is not aboye 
200 years 01d, and the Refining thereof more new. It was firſt found out 
by 'the Venetian. | 


X1I. Of Paper 3 That which was firſt in Uſe, was the Invention of 
the! /Hgyptians ; for on the Banks of the River Nilus, grew thoſe ſedgy 
Weeds called Popyri, which have ſince given the Name to Paper. By 
means of this Invention Ptolowy Philadclphns was inabled to make his 
excellent Library at Alexanaria. After this (theſe ſedgy leaves being 
prohibited to be tranſported out of /t:igypt) Analas, King of Pergamus, 
invented the uſe of Parchment, made of the Skins of Sheep and Calves, 
from the Materials called Membranaand Pergamena, from the Place where 
it was invented. The convenience hereof was ſuch, that in ſhort time 
the {Egyptian Paper was worn out of uſe, in place whereof ſucceeded 
the Paper we now uſe made of Rags 3 The Author of which excellent 
Invention is not left by our Anceſtors to Poſterity : But the Lord Bacos 
reckons it amongſt the ſingularities of Art, although it derives its Pedi. 


gree from the Dung-hill. 


XII. Of all the Inventions and Produtions of Humane Wir, that 
of J/riting is the moſt admirable and Uſetul : For by means thereof, a 
man, may Copy out his very thoughts utter his mind withour opening 
his Monch 3 and figmifie his pleaſure at any diſtance howſoever remote; 
and ati rhis by the help of 24. Letters, and in ſome Alphabets tewer : By 
the Various joyning and combining of which, all words utterable or 
imaginable may be framed : For the ſeveral varieties or changes of theſe 
24 Letters, as Clavins hath computed (and it isealie to do, though labo- 
r10Us)) to awount to. 

F 5852616738497664000, 

So that all things that are, or were, or can be imagined to be, may be 
expreſl:d and ſignified by help of this marvelous Alpbabet, This Miracle 
of lnventions hath loſt its Maſter, for it is ſet down by Thomas Read 
among the Ivente Adeſpota, And thus ſung by him. 


uiſquis erat, mervit ſenii tranſcendere metas, 
Et fata neſcire modum, qui myftica primus 
Senſa animi docuit, Magicis ſignare Figuris. 


In Engliſh thus: © 
Who ere he was, that firſt did ſhew the way, 
.T' expreſsby ſuch like Magick Marks our Minds 3 
Deſerv'd reprieve unto a longer day, 
Than Fate to Mortals moſtly hath aflignd. 


XIV. Notwithſtanding the Invention of Letters is attributed to the 
Phepicians, As Sandys in Chriſts Paſſion, AG. 1, 


vo 


Phenicians, who did firſt produce 


To Mortals, Letters, and their Uſe. The 


| £ 
The Phenicians whabited between the Great Sea and Galile (fo calle 


of Phenix their King, the fifth in deſcent from Jupiter :) honoured for * 


the invenuon of Letters 5 As Lucan, Lib. 3. 


Phenicians firſt expreſt (if Fame be true, ) 

The fixd Voice in rude Figures, Memphis knew 
Not yet how Stream-lov'd Biblus to prepare : 

But Birds and Beefts, carv'd out in ſtone, declare 
Their Hierogliphick Wiſdom. — 


And theſe Letters Cadmur, the Son of Agenor, communicated to the 
Grecians. | | 


XV. The firſtInventian of the Artificial Sphere or Globe is not evi- 
dently know 3 ſome think (with Pliny ) that it was fouud: out by Ale, 
and carryed into Greece by Hercules : Others have aſcribed it to Anaxi- 
mander Milefius : Some to Myſzus, as Diogines Laertius : And ſome to 
other Authors, amongſt whom Architas Taremtins is not forgotten. But 


all theſe were outſtriptby Archimedes the Syracuſan Mathematician, who ' 


flouriſhed Anno Mundi 3739, and before the Nativity of Chriſt 20g 
years : It was he that compoſed a Sphere of tranſparent Glaſs : Ofwhich 
you have a deſcription in this Treatiſe. Set. Par. 3. 

Ot ſuch like Spheres Peter Rammns ſayes he ſaw two at Paris, yetnot of 
Glaſs but oflron 3 the one of which Rxellivs the Phyſiciez brought from 
the Spoyls of Sicily : The other Orontivs the Mathematician recovered 
from the German Wars. 6 | | 


XVI. Belle are imagined to have been invented in the year of our 
Redemption 400, by Paxlines Biſhop of Nols, a Town in Campania, 
where Auguſtus died : They were called by the Name of Campana, be- 
cauſe they were invented in Camparia 3 and the Leſſer Bells Nola, from 
the Place where they were made——The Uſe of Bells is very great, for by 
the benefit of them the Hours of the time ofthe Day or Night are heard 
a far off, whether we lye in our Beds, be abroadin the Fields, or journy- 
ing on the way, although the Sun be obſcured by Glouds. Moreover, 
Bells call us ro Divine Service : They call for help in time of Fire or 
other dangers or Mautinies: They call Magiſtrates of Cities to their Com- 
mon Halls, Judges to the Bench , Scholars in Univerfities to Congre- 


gations and Diſputations : And in a Word, they help as in all publick 


ations —And indeed Pavlizuy.that Holy and pps Biſhop, did ra- 
ther reform the abuſe of Bells than invent them; and taught them to call 
Chriſtians to Church to ſerve God, whereas in former times their chief 
uſe was (as they then imagined) to chaſe away Devils and evil Spirits ; 
they hindred alſo Magical Inchantments, as Tibyllus notes, when he thus 


writes 5 | 


Cantus & 0 curru Lunam deducere” tentas, 
Et faceret ſi non 4ra repulſa ſonent. 
| For tthey believed, that by the tingling of Braſs, that the ſound of 
Mane Vat ſhould be hindred from coming up to the Moon 3 and 
when ſhe was moved with theſe Verſes, this Sound relieved her: in 
| — 


which 


PEP AE » . 
5 SW, TO W 
G WL TO 8 II z Kok F a i 
he : 4 Sy & a ” 
#7 0 CO IE Fn _— T) _ MEE 0-H 22s - 2 EG II DER IO 4 tad 
LEE AE ie, "EE 7 1 FL "DE SE MR de TR RET? < A *. "»”. ROK = "6 > 8 - 
EE che” 5 II CEE BEES *-o, ens X74 RM CW POAES RT; p 39 5: we IS PEI IS, Err 
: p boy WINS h Xu JP TM 5 Fe ” & 
; &f X IEL Rane «7 : MS D > $3. 
OY F 3 * # Aa 4s T 


-- + Sp A By "Rn Ar 2 SO P hr 5 - _F-.-; Bong $40 Be? Let SSI ns Eo 
N ; YO LF 5 LICE Ky {os * 7,” N ESE VENTS : ” cz 
5 by - » \ 4 _ MILE es NR 2 MA + Er a” 5 CINE , CER er IE. AEISEI--< Rs 
$ - c 4 . 
- N 
- 7 x 
D [ ? 


ol _ wy Ws ”e v- LOOK 
Eto Tat y).. + V 
mom CREE SIR fan s IT \ 


AWB FI AG 


x8 


, x5 Eo ett ee EI SU WEE HR Sts 0144 : : 
, ne 2; oh mics ors Zn i pf . agg Per 4s $208 ye RES DG Re PEE 22s 
« " IP 2's Ds OW IST oo BAS dodge DAS nes 4 AC" ah SHOTS -q Des bbs IE : 
X I ee Fn 
v Soak . 
YC > 
© 
LA 


J : 0 FAS CIO =O Ge Ree on” a WES IINF.ICS. > - 
Pena 4 fe » Dn aL EP I KO TANG = 5 NA I” TOES ve Bas D 1 Y X \ "> 
- OOO" 6.4. ae dr x; © ho «x, * * $ Kbbe 37 0 \ "IDS: * : Z at "Kath. " ER. - ada 3 --IF "_ 5 > 1 

Li ha 7, ER 

, = 

hh 

*% 
» 
F) 
. 
” 


which ſenſe may be taken that of Statins Papinins, Thebaid, 6, 


——Attenitis quoties avellitur £ſtris, | 
Soli s opaca ſoror, procul anxiliantia gentes 
Acra crepant, fruſtaque timent— 


Bells are rung many times in Thunder, to reverberate the infeQious 
Air:z the like doth Great Ordnance ſhot off, as well in Thunder as in 
ſoultry and cloſe hot Weather —The Laconians when their King dyed, 
uſed to. beat upon Kettles, inſtead of Ringing of Bells. The Africass 
(eſpecially thoſe that are Preſter Johws SubjeQs) have Bells made of 
Stone. The Jews at Funerals uſed playing'upon Pipes, as it may be 
gathered out of Matthew 9. 138, 23. Which. cuſtom it ſeemed the Ro- 
mans borrowed fromthe Jews, as appeareth by Ovid, 1 Trift. 


« Tibia funeribus convenit iſta meis. 


The Litile Bell, which we commonly call the Saints Bell, Joh Pierine 
uſeth for an Hierogliphick, Teaching Preachers of Gods Ward, that to 
the ſound of their Voice, they ſkould lead their Lives accordingly ; elſe 
like the Bell, While they call upon others, themſelves are deaf and ftu- 
pid ; in alluſion whereunto, Bezs hath this excellent Epigram. 


Aera gravi cunFos, veluti Campana ſonore, 
Ipſa licet penitns funt ſibi ſurda, cient : 
Sic errefFa docens alios, pervegſa ſequnie, 
Duique alijs ſapiens, non ſapis ipſe tibi. 


Ando much concerning the Iavention and uſe of Bells. 


XVII. Lucizs Papyrius was the firk that ſet up a Sun Dial in Rome, 
which being only of uſe when the Sun ſhined——And the hourly mes- 


' ſure of Time was ficſt found out by Scippio Maſſala ; whereas before his 


time the Romans knew no diſtinction in the time of the Day, than the 
Morning Noon and Evening 3 But afterwards the - ſaid Conſul. 74. Val. 
Mzſſals, beautified a Columb with a Dial neer the Roftra, as Varro re 


£ 


JatEih, 


XVIIl. Doxizs, the Son of Czl:xs, is faid to be the firſt that built a 
houſe in Athens who taking his pattern from the Neſts of the Swallows, 
began the way of making of Houſes with Clay 3 whereas, before, men 
dwelt 1n Caves and Caverns of the Earth. . | 


XIX. The firſt that ever began to ereft Obeliſqr, and conſecrated 
thew to the Sr, they having emboſſed or ingraven upon them certain 
Characters and Figures, which were the Egyptians Hijerogliphicks, wherein 
a great part of their beſt Learning was contained 3 was. Mztres, once 
King of Egypt, who held his Court in the Royal City of Heliopols, the 
City ofthe Sur : And it is ſaid he was admoniſhed ina Viſion or Dream 
ſo to do : Some of theſe Obeliſqs were Stones cut out of the Solid - 
Rock, and very large, ome ofthem have been on every fide 7 foot and 
a half ſquare, at the endand in length 100 foot, as was that of Reawi 
cr, once King of Egypr. XX, Con- 
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HISTORICAL 


XX. Concerning” the Invention, of the Teleſcopick Inſtrument, called 
the Micrometer, there are ſeveral Competetors ; For, Momnnſ. Petit, Sar- 
veyor of the Fortifications, in Fraxce was the firſt that publiſhed to the 
World the rough dranghe thereof in Merch 1667. After him, Monuſ.. 
Azont, another ingenious Frenchman, publiſhed a Trat concerning the 
exat meaſuration of the Planets diameters, wherein he feemsto challenge 
the invention of this Inſtrument'to himſelf and Monus Picard : But 
laſt of all, a candid Exgl;ſh- wan of our own, Mr. Richard Townley, does 
vindicate the firſt contrivance hereof to irs true and original Author z. 
One Mr. Gaſcoigne, an Engliſh Gentleman, who was killed in King 
Charles |. Service, wherein Mr. Townley aſſerts, that Mr. Gaſcoigne wade 
and uſed this'Inſtrument before the Civil Wars in Ergland $ and that 
Mr. Townley had then in his cuſtody two or three of thoſe Inſtruments 
firſt deviſed by Mr. Gaſcoigne, to which Mr. Townley himſelf hai ad- 
ded ſome conſiderable improvements. 


XX[I. Concerning Optick Glaſſes, it is evident, by what is ſaid relat- 
ing to ſuch Glaſſes either in Plantus or Pliny, is little to the diſcovery 
of the real inventor of them ; bur rather that the Ancients were wholly 
ignorant of them 5 Wherefore, we muſt neceſſarily allow their inventi- 
on due to the Modern Age of the World : And where to. fix jt we 
ſhall now enquire. . = 

One Monu/. Monage, a learned and ingenious French-man,in his Origi- 
ni della Lingua Italiana, Commenting on the Word Occhiali Galalei. 
diſcourſes there of the time of the invention of SpeFacles, and there re- 
lates, that Monuf. de Cange, had told him of a Greek Poem, the Manuſcript 
whereof is now in the French Kings Library, wherein the Poet (who 
| lived A#»0 1150) jeſting on the Phyficians of thoſe Times, ſays of them, 

in French, ils tatent le Ponx, &c. That they obſerved the Excre- 
ments of their Patients with a Glaſs : But Movnſ, Mozage is of opinion 
that this was rather a tranſparent Glaſs whelmed over the Veſſel, more 
for the relief of their Noſe againſt the Sterch, than to help their Eyes. 

Whether SpeZarles were of thisantiquity,as 1150 or not, is by whatis 
already (aid, uncertain 3 bur about the 13th Cenrury they were known 
and uſed: For in a Letter of Signior Red?i, Dated Anno 1313. He 


ſays, 1 find my ſelf ſo preſſed by Age, that I can neither read nor write | 
ey ohh 5 callSpeacles, lately invented, to the great advun- 


without thoſe Gla Ro : 
tage of poor Old Men, when their Sight grows week. 

: Curſea in his Hralien Diftionery, wakes this rewark on the word Oc- 
chiale. That Frier Jordan in a Sermon of his preached at Piſa, An. 
1305, tells his Auditory, T hat it is not 20 years 
SpeQtacles was found out; and j1 one of the mo 
the World. Pe : 

About the ſame time, viz. 1395, Bernard Gordey. a famous Phyſician 
_ of Momipelier, ſpeaking and commending of an excellent Eye-Selve, con- 
| cludes : That, If this or the like will not do, They muſt make ne of 

; Spectacles. * fe iT 


From what hath been ſaid we muy conclude, that Spe#acles were 


neceſſary Inventions in 


known and uſed in the 13th Century, and not mich before, but who - 
the happy man was, that: was the firſt inventor, Frier Spin makes the 


faireſt Challenge to the Invention: Bur thoſe Monkiſo men (as Jordan 
amongſt the reſt)' had this invention amongſt themſelves before it was 
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publick * and that they all had the firſt. hint thereof from our Coun- 


trey-man Fryer Koger Bacon ;, of whom as followeth : , - 


This Learned Fryer Bacon, who died Arno 1292, and lies burled ar 


Oxferd, did well underſtand all forts of Optick Glaſſes, as plainly ap - 


pears by his Book of Perſpeive ; And that he not only underſtood the 
Effeets of ſingle Plain, Concave and Convex Glaſlesz bur knew likewiſe 
the way of combining them, ſo as to compoſe ſome ſuch 1:flrument ax 
our Teleſcope 3 And this appears plainly by his own words in the fore. 
ſaid Book, Part II. Dif. 2. Chap. 3.---Greater Wenders than all-theſe ere 
performed by RefraGed Viton 5 For, thereby it is eaſily made appear, That 
the GreateiF ObjeF my be repreſented as very Little, and contrarily--- Aug 
ſo likewiſe, The most diſtant Objes as juſt at bard, and contrarily.— 
we bring, the Sun, Moon and Stars down here below in 

And in another place, viz. in his Epiſtle ad Parifienſew, 
of the Secrets of Art and Naturs, Chap. 5. he fſays,---Glaſſer, or Diaphe- 
0s. Bodies, may be ſo formed, that the moſt remote Obje@s moy appear as 
juſt #4, hand, and contrarily: So that we mayread the: ſmalleſt Letters at ax 
incredible diſtance, and may number things though never jo ſmall, and may 
wake the Stars appear as near 4s we pleaſe : And this I think is ſufficient to 
prove him to be the firſt Inventor ot Optick Glaſſes :---Yet notwithſtand- 
0g: the incredible things which 'this Man performec, (as may be read 
of him in Dr. Plott's Nat. Hiſt. of Oxfordſhire, Ch. 9. Set. 2, 3.) ye 
was: he Perſecuted by, the Ignorant Malicious Fryers of bis Order, as 
praftifiing Mrgick and Necromancy, for which they caſt him into Prifon)' 
and there detained him for a long time, ſome ſay to is Death, in the 
78th year of his Age; in which time 'tis ſaid, no one was admitted?o: , 
ſpcak with him; and that all his Writings, Books and Inſtruments were 
And thus leaving Fryer Bacon as the Inventor of Six- 


Hereby alſo may 


pearance, Cc. 


ſeized and burnt. / 

gle Convex and Concave Glaſſes; 1 ſhall give an-account of ſome 

Inventors of the Teleſcope as now made and uſed. 
Borellus has written a ſmall Tra& on this Subje&, De vero Te 


Inventore, wherein (Chap: 12.) he ſeems to give the Invemion to 


leſe 


charias Joannides of Middlcburg in Zealand, Anno 1590. Alſo benames 
utchwan alſo 3 whom 


Johannes Lipperbey, or Le Prey,” Anno 160g,-a D 
Yaturnns Calls L ipperſein. 


Adrianus Metius, Mathematical Profeſſor at Frenequer ſays, his Bro- 
ther Jacobus Metius, an Alkmaer, was certainly the firſt inventor of the 
Teleſcope. And if we believe the Ttalians, we ſhall have the Honour of 
inventing this Inſtrument conferred on the incomperable Galileo: But he 
himf-1f (in his Nuncins Siderexs) confefles that the firſt ihtimation hexe- 
ceived of this Inſtrument, was, that a Dutchawar had then latelymade 
one; whichſet him (Galileo) upon the thought how to effeR it, which 
be ſucceſsfully diſcovered by the conſideration of Refrattion, ; and found, | 
that a Concave and a Convex-Glaſi rightly adapted, would perform 


what he only heard in general of the Datch Invention:--- But certain! 


zinly, 


the farſt publick notice of this Contrivance,. came from ſore of the fore- 
mentioned Dytch-men, and therefore is the Inſtrument deſeryedly- calld 


Tubus Batavus : Although we muſt confeſs, at the ſame 


Anno 1610, 'did firſt apply this curioas Inſtrument x0 


fore 
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ſervations,- and had then made ſuch wonderful diſcoveries jn- 13 ' 
'vens thereby, that all his Philoſophical Succeſſors have eve. ethos | 
rempred to climb higher, by lengthening their Ladder, and advancing 


- this Inſtrument by many_Degrees. 


XXII. Of the Microſcope : Franciſeus Fontang. Las bis A a * 
Jed, Celeftine Terreſtinmque Rerum, challenges 0 bimfelf the wen 


of the Donble Microſcope; Tis true, that he was the fir | 
Microſcopical Obſervations of ſome few Bodies, in the pid 
him | Borellus, Anno 1650; Next, Dr. Power , a Learned Engliſhman 
1664. All theſe went no- farther then Verbal Deſcription : But the 
Learned and Ingenious Mr. Hook, ip his Micrographia, Printed Anno 
1665; hath prefented to the World curious and lively Schemes of ſeve- 
ral Creatures, and' other curious Enquiriey And the Learned Dr.Grewp, 
and the excellent Bononian Philoſopher, Marcellus Malphigins, have ha 
boured moſt ſacceſsfully in_the Anatomy of Plants by.the Microſcope 4 


The 1a{t Author that has profeſledly treated of Microſcopick/Obſervations, 
is Þban. Fran. Griendelins, in his Micrographia novs Norimberg, ' 1687. 


wherein he hath taken a great deal of pains in giving the Genuine re- 


preſentations of bis ObjeFs as Magnified; And (to conclude this matter) 
ſays my Author, Will. Molyneux of Dublin Eſq, *I have been -oftert 
© delighted with the curious appearance of many ObjeQs ſeen through 


® the Mzcrocope3 But none ever ſurpriſed me more, than the viſibleCir- 
® culation of the Blood in Water-Newts ( Lacerta aquatica) to befoen as 
« plainly as Water ranning in a River, and proportionably much more 


" rapid. 


' XX. Of fuch Calftial Diſcoveries #s have in this our Age been made 


by the help of Teleſcoper. d: 


$ 


A® to the firſt Inventors of Concave and Convex Optick Glaſſer, and 


0 


how. they came firſt ro be: adapted to Teleſcopes, I have in this 


Book made enquiry into 3 whertin I at laſt conclude Getffes to be de- 


ſervedly reputed the firſt that raifed up this:Ghiganvick Infirument, that 


ventures to:.climb Heavens and from thence brings down/the Stars. - 
. And now to- recreate my Reader, I ſhall here recite ſome ſuch difco- 


verics as bave been made' in the Heavens in this our Age,. by help'of 


theſe Tele/copes: And: I fhall: may Siowts wick the remoteſt Hea- 
vers, pamely with the Fixed Stars, 'and: from them gradually deſeend 


down to this our Terreftriet Balt by ns inhabited, And, 
© 1. Of the FIXED STARS. 
Hat Whitiſh/ Band or Zowe, commonly known and called by the 


4 came Gelexia, or the MilkeyWay, that ſo irregularly incompaſſes 4 


<in the. Heaverr,andof the Ancientecuuld giveno 


very minute Stars thickly ſer together  'bytl | 
Calle and Cloſeveſt, appear to'the nakedEye, as oneunired: whitiſh 
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RECREATIONS 


Likewiſe thoſe Stars which we call Nebxlus, as the Head of Oricy 


4 
oy 


the Crib in Cancer, ec. are found to be a Corgeries of ſmall Stars cloſely 


ſet together, bur eafily diſtinguiſhable by the Teleſcope. = 

The Pleiades, or Seven Stars ( though ſcarce more than ſix appear 
are found by an ordinary, Glaſs, to be nigh Forty: And in that one 
Conſtellation of Orion, the Teleſcope diſcovers more Stars than the naked 
Eye can number in all the Heavens. | 


Il. Of SATURN 


2 


x 


T fs Plaret by his ſlow Motion takes State upon him, as carrying a- 


' bout him ſomething more weighty than ordinary 3 Bur our ſhore 


- fight perceives nothing thereof, only a plain Round Globe, as the reſt 


of the Chorus Dancing round the Sun : All his Equipage and Atten- 
dants are hid from our view, till ſurveyed more cloſely by the Teleſcope; 
by which you may perceive a mighty Ring parallel to the Fquator, Bright 
as the Planets own Face, encompaſſing round his Body 3 very Thin, 
and ſeparated in all appearance on all ſides from his Globe : Sometimez 
appearing broader, ſometimes marrower 3 and ſometimes almoſt ©axiſhing. 
Then again returning by a regular Period, and reſuming by deprees its 
former ſhape 3 which again by degrees it loſes according to its own Pe- | 
riodical Motion. 


[27 


ut this is not all his Equipagez For, beſides this Throne of Ligh, 


”= 


F; 


this Majcſtick Planet is attended by a Guard of Five Satillets, that fol- 
low. his Motion, and Dance round him continually in a Circle 5 And 
theſe were firl} diſcovered by Galileo in OFober 1610, but his Glaſer 
were t00 ſhort to give the true ſhape of this Planet : But when the 
Teleſcope was farther advanced by Chriſtopher Hugenins, to 12 Foot-in 
leng!i. and afterwards, Anno 1656, he doubled that length, and then 
Publiſhed a Treatiſe entiruled Syſtema Saturmm, in which the Satilet 
w } ich he diſcovered is the fourth from Saturn, of which he there gives 
us the Epoche and Theorie of its Motion. | D 
The other four 5atz{ets were ſince diſcovered. by Monſieur Cafſeas, 
in this Order, The Third and Fifth were firſt ſeen by him Ar#0-1671, 
72, and 73, by a 17 Foot Glaſs : Burt the innermoſt, or Firſt and the 
Second were not ſeen by him till! the, year 1684, at which time having 
procured Glaſles of an extraordinary Length, as 80, . 100, 150, and 200 
Feet 3 the vaſt Diſtance and ſmallneſs of theſe Planets could no longer 
conceal them from his ſight: And fioce he hath made 7ables of rhe. Mo- 
tions 'of all Saturns Satillets, together with their Diſtances from Samre 
correſpondent to their Periodical Times.” 


| m. Of. JVPITER. 


FP P ITE R next preſents himſelf leſs incumbred than Saterv, yet 
not wanting a Courtly.Tr«in 3. For though his Gard: are but Fow _. 
in Number, yet their fze and brightneſi ſhew their ſtrength 3 and their | 
quick Motion round about him ſhews their diligence. CEE. 
Galileo was certainly the Firſt that diſcovered theſe Setillets, Jan.7- 
Anno 1610, and from that time to this, no more could ever be diſco- 


vered about him. 
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Theſe Satillets are eaſily ſeen by a Three-foot Gleſ : F _ 
time of their firſt diſcovery, many curious aa as. one mtu 
their Motio! round Jupiter with a diligent Eye, and have found, that 
ſometimes falling into the Shadow of Jupiter's Body, they diſappear ; 
and thence cmxergings they again become viſible; Sornetimes they are bid 
behind the very Glove of their Great Lord; and ſometimes being juſt in 
his Face, his ſplendor overcomes theirs, and they become inviſible. as a 
glimmering Lamp between the Eye and Sun. ES 

Jobn Alfonſ. Borellus has Publiſhed aTradt of the Theoricks of theſe $«- 
tillets, Anno 16663 but none have laboured more to reduce the Obſer- 

vations of theſe litr'> Planets to ſomething of Uſe and Advantage to the 
| World, thai the two Peerleſs Aſtronomers of this preſent Age, vis. Cef- 
ſini _ FE _ _ pl x TR | 

Belides theſe Four Little Moons t Jupiter, the Teleſcope di 
other Remarkables even in his Body : As bps His Face fove ooo 
Colour; but there are in it Brighter and Darker Part: ; and theſe are 
drawn a-thwart him, like broad Zones or Belts, almoſt parallel to the E- 
cliptick, as is expreſſed in this Figure: 
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IV.MARS. 
A NF ARS offers himſelf next, who truſting in his own Strength, is 


attended by no Guards: But the prying Teleſcope diſcovers in 
tis Face, Scars, Spots and Ropgedeſe 2, : 
iy By theſe Spots the accute Caſſine has determined that he turns on his 
own Axis once in 24 hours and 40 minutes, though others affign bis 
Revolution performed in juſt half that Time. ES 
+ The Increaſe and Decreaſe in Light like our Moo, is very viſible in 
this Planet Mars; who in his Qzedreturer with the Sun, and his Perigeon, 
may be ſeen almoſt b;/e#ed, but never Coriculated or Felcated, as the 
other. Inferiors do : But this Biſ6#ion, and Increaſe and Decreaſe in 
Light, in "yas, above the Sun ) cannot be ſeen 
in Satrrns and Topiter ES TONE Is + ; | 
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RECREATION 


V. Of the S © N. m 
"He Sur in the next place preſents it ſelf, in whoſe bright Face, we 
/ can hardly expe& to find Dark Spots, yet*fuch there are, and fre- 
quent too, of which, and nothing elſe, Schinerns hath writ a large Book 
in Folio : And Hevelins in his Se/enography hath many Obſervations of 
thele Mecale 3 asalſo, of ſome Brighter Spots 1n the Sun, called Faculg. 

The way of Obſerving them (in ſhort) is, Either by admitting the 
Light of the Sun througha Teleſcope apon a ſheer of White Paper, in a 
Dark Room ;, Or by Arming the Eze with a ſmal| thin Glaſs Smoaked 
over with a Torch, Lamp or Candle, and with it looking through a Tele. 
{cope at the Suns Body. Ro | ” 

The only Diſcovery that has been made by theſe Macnle is, That the 
Sun revolves round his own Axes, in the ſpace of about 25 days and 
6 hours. And here it is to be noted, That for theſe ſeveral years paſt, 
the appearance of theſe Macule has been much more rare, than when 
Galileo (who firſt diſcovered them) Schinerns, and Hevelins, e$c. lived: 
Who attended their Obſervations, vis. between 50 and 60 yerrs ago: 
About which time one ſhould ſeldom fee the Suns Face free from one 
or. more Black Patches; but now he ſeldom wears any, One in Fize or 
Seven years bardly appearing. Fo es KS, 

Upon Treſday the ſecond of July in the year of Chriſt 1651, about 
Eightof the Clock at Night, at Eaftox in Northawptonſbire, under the- | 
Elevation of the North Pole, 52 Deg. 15 Min. Dr. John Twyſden law 
in the Body of 'the Sun, ( through an excellent Teleſcope, whoſe Glaſſes 
are very clean } as he relates in his Obſervationes Ecliphum, a very dark 
Ronnd ſpot 3 \n Diameter about the Twelfth part of the Suns Diameter, 
which to his fight appeared ftill in the fame place for a matter of Nize 
or: Ten Minutes ; tho' thin Clouds ' oftentime interpoſed and hindred 
him from the ſight of the Sun for a ſhort time. The Left Margine of the + 
Sun was very uneven, and Tooth'd in the manner of a Saw, as in this 
Figure. 


| He conceived it was one of thoſe Spots which Galilevs, Hevelins, | 
Schiners and . others have obſerved. - 1.could not (ſays be) ſuſpett Met- 
cury in that place, by reaſon the lateft Tables give = wear 5 deg, of 


South Latitude; though is Longitude he be not far diitant from the Sun: 
Ar by the ſeveral Calculations following way —_ : as ez 
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Whatever this Spot was, of this I aw kak It _ never my fortilne 
fince 10 ſee 1he likg Spot, nor the Margine of the Sun ſo ancven, though | 


VI. Of VENUS and MERCU RY. 


THE Brighteſt Plazet in the Heavens 3 Veuss fears not ſoinetinies even 
at Noon-day to diſplay her Beaxty ; She performs her Courſe” #- 
lone, and free from all other Attendants. { | 

MERCURY, Wit and Qaickneſs ſecure him, therefore he hath 
no Train ;- but generally ſhelters himſelf under the Beams of his Porene 
Lord the Sw. 

Notwithſtanding, Both theſe Inferior Planets are found by the Tele- 
 ſeope to Increaſe and Decreaſe, as our Moon : For, ſometimes they appear 
Cornicalated , ſometimes Falcated , ſometimes Gibbons , and ſometimes 
Full ; on, or near their Conjun@ions with the Sur; By this laſt Phero- 
4:07 it 1s manifeſt they move-about the Suz 3 ſometimes farther from 
us, ſometimes nigher to us than Hez and conſequently the Prolowaick 
Hypotheſis is evidently diſconſentanious to modern Obſervations, 

; | 


VII. Of che MOON. 


E are now arrived at home, to contewplate our Neighbour the 
| Moon : We may properly call her Our Moon,” as making” He 
the Centre of her Periodical Motion: For, as the Satellites about Saturn 
and Jupiter move about Them z ſo moves the Moon as a Setellite about 
our Earth. | 
Galileo with his Teleſcope firſt diſcovered great Ruggedneſs in the Moons 

Face; after him Largrenus attempted todraw her Pi@xre: But Hevelius 
has accurately performed that Work; in whoſe Schemes we may ſee the 
Moons Countenance diſtinguiſhed in an admirable difference of Parts, 
both for Shape and Coloxr. We may there ſee greater parts that reſem- 
ble our Sees, Lekes, Rivers, Iſlands Peninſulaes and Continents : Other 
lefſer Spots that reſemble our Mountains, Hills and Faleys : Thoſe of 
the Greater parts ſomething Obſcure, may we reckon as Seas, and Lakes ; 
and the Brighter we may account Lend : For ſo does our Earth _ 
when from a diſtant Height we look upona mixture of Land and Water 
enlightned by the Sz 3 Of the ſmaller Spots, thoſe that are brighteſt 
and ſhine, are Mountains and Rocks: And the Darker parts encom- 
paſſing them we may eſteem as Valey-. 
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Now it is manifeſt by the Teleſcope, That ſome parts of the Mooy are 
much bigher than others 3/ as that fome pirts of our Earth are higher 
thenothers. For, If you look upon the Mooz about the Puarter cn 
we may plainly ſee the Edge towards the Dark” Part, broken ang 
cragged ; and many little Bright Spots that arg clearly ſeparated from 
the: reſt of the enlightned Part : Which is an evident proof. that 
theſe arethe high: Tops of Emenencies, which receive the Suns Light 


before the parts | below thery are enlightned. Moreover, The Moons 


Spots caſt their ſhadows oppoſite to the Sax, that | is, to the Bft. 
ward, whilſt the Moon is Increaſing, and to the Weſtward on her 
Decreaſe. TE TEC Cai it Kage 42:9 
Now for. the: better diſtinguiſhing- theſe Spots, and 'making them 
more uſeful in the Obſervation of Lawar Eclipſes , there are Names 
impoſed upon them by Authors 3 Hevelins aſſigns to them the 
Names of Places here on Earth; Grimaldus and \Ricciolus, gives to 
them .the Names of famous Mathematicians and Aſtronomers 5 to the 
great advancement of Geography and Navigation,: in ſetling the Long 
tudes of Places. | Fo ragd opt 5072 1 36 
Moreover, By theſe Spots. the Moo. is diſcovered:'to have varions 
 librating Motions, from Eaft toWeſt, and) from Weit to Eeft 3 alſo from 
North to South, and from; South to North, _ it 
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B 0 OKS of this Author's arexdy Eltiak 


ISAdRITHMETICK, in Four Parts, 
viz. Vulgar, Decimal, Inflrumental and Al- 
gebraical. $00. 

The Ule of the Line of Proportion, made Eaſy, 
and by it to meaſure Timber, Stone, Board, Glaſs, 
Pavement, Hangings, Wainſcote, &c. 120. 

His COMPLEAT SURVEYOR: 
Teaching the Whole Art of Swrveying of Land, 
by the Plain Table, T>:odolite, Circumferentor, and 
other Inſjiruments. In Five Books, Folio. 


His Arithmetical Recreations. 120. - 
His Geometrical EXERCISES for young 


Sca-men. 40. 

His Geometrical Dialing. 440. 

His Platform for Purchaſers , Guide for Buil- 
ders, and Mate for' Meaſurers. Svo. 

His PANORGANON: Being the De- 


ſcription of a Univerſal Quadrant , and the Uſes 


of it in Geometry, Aſtronomy, Dialing, GC. 4to. 

His Uſe of the GLOBES in Aftronomy and 
Geograpby. 8v0. 

His 4SSTROSCOPIUM: Being the De- 
ſcription and Uſe of two Hemiſpheres, ProjeQed 
upon the Poles of the World. 8vo. 

- His DIALLING, Plain, Concave, Con- 
vex, Prijedtive, Refledive and Refrallive. Folio. 

His Secand Part of the Ree of Proportion. 120. 


Or, the Mabimenieat oa. methed ical þ 
diſpoſed, as they ought to be Read and Pragyi 


by fuch as would attain to- a 
ency in them by.their own Iadafiry. 
His REC; 


metrical, Mechanic, SR 


rometrical, Cryptogr | 
tical, gy + ary = 
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His PANARITHMO LDGL4:' i KY 
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gers, '&c. 


He hath now Pre 
dy for the Preſs, T 


ing, VIZ. 

A rica ; all Geomerrically Gemootr | 
A Treatiſe GEOMETR! IC 4 

nomie and Geogya , wholly deſigned « (or} 

gation z wherein that Arg will be it 


afifed. 
VRANIA PRACTICAK 


His CURSUS MATHEMATICYS: 


det a6. it 


ADVERTISEMENT. 
HE Place of the Author's Reſidence is about Ten miles from 7 


ward, at a Place called Soxrhal, in the Road between 47or and Vs fi 


and Three miles from Brainford : Where he intends to Read the 2 
and Inftruft young Gentlemen, and others : And to Board upon '# 


Terms, all {uch as 


ftruments, as are neceſſary for their I=ffrs#on, till they provide the 
ſuch as any ſhall haye occaſion for afterwards, ' WE 


You may hear of him, Ty have an Account of | his & Terms, PS mer 4 "p 
ceedings : By EY 

Mr. Robert Mordey, at the Sign of the Atls | in Cornhil, near "the, TY F 4 * | 

change, Globe-maker. Gs - Weis 
Mr. Hebry Wys, at. the Sus 

Mathematical Infirament ke. 
Mr. Johs Thornton, near Goodman's Ted | in the Minories ; Hherghe. 


ar-loef in ChaceLaxs over piles the R 
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Mr. Henſpan, near the Hermitage-Bridge i in St. Katherines. 
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BOOKS of this Author's already Extane. ©. 


IS4RITHMETICK, in Four Parts, 
viz. Vulgar, Decimal, Injirumental and Al- 
gebraical. *S20. | 

The Ult of the Line of Proportion, made Eaſy, 
and by it fÞ meaſure Timber, Stone, Board, Glaſr, 
Pavement, Hangings, Wainſcote, &c. 120. 

His COMPLEAT SURVETOR: 
Teaching the Whole Art of Swrveying of Land, 
by the Plity Table, T>Scodolute, Circumferentor, ard 
other Inſtrigments. In Five Books. Folzo. 

His Arithmetical Recreations. 120. 

His Geometrical EXERCISES for young 
Sca-men. 4t9. 

His Geometrical Dialing. 440. 

His Platform for Purchaſers , Guide for Buil- 
dcrr, and Mate for Meaſurers. Svo. 

His PANORGANON: Being the De- 
ſcription ofa Univerſal Quadrant , and the Uſes 
of it in Geometry, Aſtronomy, Dialling, 8&&c. 4to. 

His Uſe of the GLOBES in Aſtronomy and 
Geograpby. $0. 

His ASTROSCOPIUM: Being the De- 
ſcription and Uſe of two Hemiſpheres, Projected 
upon the Pales of the World. 8v0. 

His DIALLING, Plain, Concave, Con- 
vex, Projettive, RefleGive and Refraive. Folio. 

His Second Part of the Rule of Proportion. 120. 

His CURSUS MATHEMATICUS: 


OS MOI WEN Ag. " GNM FR 


Or, the Mathematical Sciences ( methodically | 
diſpoſed, as they'ought to be Read and Pratlifad Wi 
by fuch as would attain to a competent protici- W 
ency in them by their own Induftry. Folio, 
His RECREATIONS, Numerical, 
metrical, Mechanical, Statical, Aftronomical, 7 
rometrical, Cryptographical , Mapnetical, Automs.* 
tical, Chymical, Hiſtorical. Folio. | 
His PANARITHMOLOGI14: A Brgk 
of Accounts ready caſt up : Being a Airy for 
Merchants, a Breviate for Bankers, a Treaſure fo; 
Tradeſmen, a Platform tor Parchaſers or Mariga- 


gers, &Cc. 


Do —————— 


He hath now Preparing, and almoſt rea 
dy for the Fr, Theſe Peeces follow: 


INg, VIZ. 


TRIGONOMETRIE, Pliinand *%e- | 

 rical 3 all Geometrically demonfiratec. 
A Treatile GEOMETRICAL, of Afro- 
nomie and Geegrapby, wholly deſigned for Naw- 
gation ; wherein that Art will be rendred fax 
more eaſy than hitherto it hath been uſually 


Taught or Prafjiſed. 
VRANIAPRACTICA Redivirs. 


i 


ooo. 
—_——_— 


OD 
— 
bl 


ADVERTISEMENT. 


| 8 


'and Three 


A 


H E Place of the Asthor's Reſidence is ahout Ten miles from Loxdan Weſt. 
ward, at a Place called Sourhal, in the Road between Aon and Uxbridge, 
' miles from Brainford : Where he intends to Read the Mathematicks, 
Gentlemen, and others: And to Board upon reaſonable - 


and Inſtry& youn 
Foal be pleaſed to make a more cloſe Application to thoſe Stu- 


Terms, all ſuch as 


dies : Where ſuch Boarders, and orhers, (during their time of Reſidence with 
him) ſhall have the Uſe of all Books, Maps, Globes, and other Mathematical Is-- 
ftruments, as are neceſſary for their I»ſtrudion, till they provide themſelyes of 
ſuch as they ſhall have occaſion for afterwards. + | 


Tou may hea 
ceedings : By 


r of him, and have an Account of his Terms, and manner of Pro 


Mr. Robert Morden, at the Sign of the Arles in Cornhil, near the Rogul Ex 


charge, Globe-maker. 


Mr. Zenry Wyn, at the Suger-loef in Chancery-Lane, over againſt the Rolly, 


Mathematical Inſtrument maker. 


Mr. John Thornton, near Goodman's Tard in the Minories ; Hyaographer- 
Mr. Henſhaw, near the Hermit age-Bridge in St. Katherines. 


A 
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Ss dRRs A Ko Sts Reader, 6 | | 
| un 
Sy; FIT ond PR” actonipliſhed Edward Shetbutre Efgivirt, Chak F Þ ig Fr 
1 * Ordnance, having been pleaſed to convert the Aricient A ftrononical Lydin\, 
»s ' of Manilius- dn the 'S obs into a polite and elegant Engliſh oxe', bath mores © | 
F wy intevlaced the ſame with Aniotations concerning the Diſcoveries and. Inbentis 
; 0 the Moderns ," and hath Jubjoytied a large Catalopue of Aftron>mers and their >. E) 
Mrilinge among ft which he takes notite of: Mr. John Callins: ; inthe Narrdti Se Eohd. | 
- 6 whom ,” there is an account of many excellent Mathematital Treatiſey' G 
F wough want of die encouragement to print the ſame, and there being affairs of hap 
ature propoſ, etl to my ſeIF and others to theta re which will be 159 Braby chat. 
pitont tbe adwice, aſſiſtance and encouragement of Learned and Noble Perſos 
wages 3 concerning whith perchance there may be particular Propoſals bereafter priht- z | 
: bowewer to ſhew my willingneſs to promote ſuch Deſi 1ens, and the ill conſequence# -*, 
j letting them ſink, Phawe cauſed ſo much out of that Book, as toncerns the ſol hu 
"4 Collins, ant] the abowtmentioned Narratvie to be printed apart, as  filloweth':" 


F aſter JOHN COLLINS Accomptant; and a Member. of the Royal $64 
/ . cicty, publiſhed-in the year 1658. his Treatiſe entituled-The'Sefot on gin 
fig which there are very curious Prints of two'great Quadrants;and'of:twoigah 
mg with particular Projedions on them, ſerving for the Latitude.of Londoms 
Ibeit by Aid of othier: Lines each of thoſe Ouaidrentes is rendred Univerſal-for Aftro> * 
Wical Uſe, as, . finding the Hour and Azimmh:, and; other: Spherical. Profiortiongly © 
|, Author's chiet Deſign in publiſhing ſuch. Prints; was to ſhew-the World thatahe | 
Prints might be paſted on Copper or Braſs, and ſo vartiiſhed; as toabe rendered | 
ervable from Dirt, or {ullying, and feld at a cheap Rate, a5 now they ate, . iy © 


8 


| i 6 6s $9. he publiſhed his Treatiſe of Navigation, entituled the: Mervners Phith 


ale new Ploincd, It» which, beſides Proje&:onr of the Sphere,- therc arc Confleftin, 
ror many. Aſtronomical Problemiand Spherical. Proportions. TheBook harhfoynd © 
8 Accenmice, and is now like to. become a Common Theme: 'to the. Scholarssft 41 
”h Hoſhitah London ; whereof forty (by His Majeſty's \Boutty,, arid-t6 Hirhptt 
Roam 4n/ Eſtabliſhing a LeGurer to inſtruct them) are conſtantly tobe ravght 
«wire »wardere Jong 'cis to. be hoped the Author: will 106-rah the lame with 
derable Hdditions. PATE: PETE - I'S -Þ 
&year be publiſhed + Traanfa of Chometiheal Dialling, of good 2 
Newnelsand-cafine(s of Method in-ſituating the Regquifeter, and drives ; 
Tour-Lg hy In which there being S pherical Fropphtidut. and :ldoke;. Afiravs A' 
kl Problems, it deſerves to be.remembred.-in-this Catalague,” - ' 4 26 1445121 Y, * 
WP the year! 1667 he, publiſhed in che Philoſophical TranſaBlions the. Solution of 
G lem conterning:Time, to; wit;-about the Tulian: Period,with divers F erpetugl: 4 Fl [ 
Wecks in fingle Varſs #7 54 Chorographical Problem; and diveriother:Thingalincegl#: | 
aid TranſaGions,which we mention not;as being irre ative co the cn " Pf 
Ny Sbncerning Merchants Actompte, comPound In elle eo Veins 
be: injuriows:to him, '5f. we did: bot: fketherolarge: P30 
hea bw much i it js obliged for bis Pains.io cxghing the, heafnd.4e 
»ncih afting.che: Part of al Ingenjous\Obſtetrix arithe Rrals+. 
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(for which, his chief Reward hitherto hath been to obtain from the Io, #| 
the Title of Mer/ſenuns Anglicanus) and many more may be expedted, if IT pa, 
Encouragements towards Printing ſuch Works, and Leiſure for ſach an ay 
nor impeded through the neceſlary Avocations fora livelyhood, and though ieh 
befides my Deſign , yet I cannot but digrels 1n giving him and' others like wa | 
\ (whichare very rarc to be found ) their due commendartions, 1n promoting the [a 
dable Deſign of getting Learned Men to impart their Labours to be Printed Lo 
exciting others to encourage the ſame, as being of fingular Uſe and advantage | 
the Republick of Learning ; through the want whereof many Learned Mel 
Works of much worth have been loſt', ſuppreſſed or long delayed. As tho. # 
Maurolycus, Abbot of Meſſins, a large Catalogue whereof is to be ſeen ar the Þ; 
of his Opuſcula, but by the Care of the learned Mathematician Alphonſus Berdlj 
| ſome of them have been publiſhed in this Ape, ninety years after the Author 
Death ; as his Apol/onizs at Meſſina in 1656. containing the ſubſtance of the A 
ficſt Books of the Apolſonins of Commandinus , and two more Addirional Books of 
Maurolycus , and all in cls Room , andat amuch cheaper price. And now by ti 
like Diligence the ſaid Borellizs is publiſhing Maurolycus his Archimedes in Latin, 
uted 4 Good one, after we have been long tired with the Common Latin badone. - 
Through want of ſuch care the many learned Works of Vernalion of Neple 
Maſter to Joſephus Auria, have not hitherto come to light, as his Commengariesy 
on all Archimedes, Apollonins, Serenus, Euclid, Ptolemaus, and divers others of ol 
Ancients ; which 1s much to be lamented; ſeeing he was, according tothe Tet 
mony of the ſaid Auria, Vir, Divinitate quadant [ngenii Ornatus. Ow © 
Nor thoſe of the learned Bernardinus Baldus, Abbot of Guaſtalla , mentioned 
the End of his Comment on Ariſtotle's Mechanicks, amongſt which are two Vil 
lums of the Lives of Mathematicians , whereof Bartholinus in his Preface ro tlſh;a 
Edition of the Optick Fragments of Heliodorus Lariſſeus , Printed at Parir 165th 
gives an honourable Elogiuyz. 22” 
Varenias could find no Stationer or Printer in Holland to undertake his Treeti 
of Conicks and curved Lines. See the Preface to his Hiflory of Japan. _ 
It Sir Charles Cavendiſh deceaſed, Brother to the preſent Duke of Neweeftle, lalf 
not (as 'tis credibly reported) given liberally roward the Printing of Myderginv i 
four ficſt Books of Conicks, they had never come to publick view ; the fouy laſt, 
likewiſe thoſe of Paſchal the Tounger , yet remaining unprinted upon the lan 
Accompt, of whom Merſennus gives this Cenſlure, qudd Vnica Propoſitions 'Uih,, 
werſaliſſima, quadringentis Corrolariis armata, totum Apollonium complex#s 9 "ih 
Manuſcript as yet remaining unprinted (as fam informed ) in the Hands , or ati 
Diſpoſal of Monſiexr Du Prez a Bookſeller in Paris ; the want whereof is the-WOWL.; 
confiderable in regard the Author (befides the ordiaary method) treats of the Coal 
Se&rons, as projetted from lefler Circles of che Sphere- 53, Wnt | 
\  Eraſmins Bartholinus well known by his Additions to the ſecond Volumesf 
Cartes , as it is commonly termed 3 could find none to undertake the Pride, 
De Beaunes Treatiſe De Angulo ſolido, and other Treatiſes both of that' #*"lhre. 
and his own. 8 Ee "Wo 
' Fungins his Phorenomicks, and Treatiſe De locis Planis, &c. and other Age 
ral Traflates ; haye remained at Hemborough above ten years fince the Auto, 
| Death unprinced, for want of due Encouragement: Albeit a Jeſwit , who Wile ; 
| his Life, makes him , although a Phyſician, equal in Mathematical-Know1e 
Dos Carter. , 'it| - EW £Y = 
| On the like Reaſons we may conceive we want the many learned Alg*"h 
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me... of our famous Countryman Mr. Thomas Harriot , ( and of Mr. Warner . jnea | 
+; Hands they fel]) whois eſteemed by ſoriie of el knowing Prfocs alta 
rb} pave been much Superiour to all that ever writ ; and, that equivalent ro what of _ 
ihfl, wight have been forty or fifty years ſince known, is not readi! y to be expetted. 

@ for want of the Iike Encouragement , we have loſt that molt excellent Piece of # 
la. incomparable Vieta, his Harmonicon Celefle ; as likewiſe the Remains of Alex- | 
; wr Anderſon the Scot, as his Courcks, Stereometria Solidorum, & Triangl. Spbe- 
ger. che want whereof Guldinus much bewails and excites the ingenious to enquire 
Menfer them. | 

ell On the ſame Accompt the Remains of Griembergernus as his Conicks, Dialling, and 
 Enff.vje Sons of the Sphere have not comie to light ; and for the very ſame Reaſon the 
ond Tome of Galileus ih Engliſh doth, and is like to remain, unprinced. And for 
vor. Game Reaſon the Engliſh Tongue is barren of Mathematical (and divers other) 
oks in reſpet of the French or Latin, there being lictle or nothin g yet extant of 


kc optricks, Dieptricks, Staticks, Mechanickg, &-c. and not much of Perſpe&ive 
/ Ul other Kinds, the number of Students in theſe Sciences, as yer ſcarce being ſuſs- 
Inc to take off 500 Books, or fo ſmall an Impreſſion as may give a Bookleller a 
* Froſpe& of moderate gain in a competent time by his undertaking, | | 
ple With the like Remora in France, have met the Works of the Excellent Monſieur 
SUBEmat, viz. Enclidis Poriſmata reflituta ; his Treatiſe De Locis Planis Solidis Li. 
MW rions > ad Superficiem, and his Treatiſe De Contatibus Spharicis. 
en As alſo the Remains of the much knowing Lalowera, as his Geometrical D;SJig- 
Wer, we Explicatio wocum Geometricarum, four Books Problematum Illuftrinm, four 
d boks Problematum Phyſico-Mathematicorum , and a Colledion of Letters between 
Ve mand the learned, containing the Solutionof many Problems of great Curioſity and 
Vu Fculty, which ſeeing they are not like to ger Printed there, they have wricten over 
65Þ know if they would be undertaken here; promiſing to ſend the MS. Gopies, 
Wd having hinted thus much at the Inſtance of this Ingenions and Induftrions Per- 
to the Curious, and Generouſly learned; I come now again further to acquaint 
eReader , that we have more particularly obtained from him an Accompt of ewo 
"I his own Deſigns, relative to the Sphere and Aftronomy. 

"The one of Geometrical Dialling, whereby reflex Dyalling is rendred Geometri- 
i, and reduced to a Method of Calcalation ; ſo that if a Glafi were placed at Ran- 
= *, and Lines drawn on the Plain by chance, by either Method, Points mighe be 
Jund in the ſaid Lines which joyned ſhould be the Hoxr Lines ; and the like when |: 
FF Gift is fo placed ,” that the Hour Lines may be drawnin that Part of the Room | 
""JWach is moſt capable of them, andas a Corollary of this Dodtrine a Dial for any 
= may be ſuddainly divided from a Line of Tangents parallel co any Ligne 
"Popoſcd, and that withoutany Calculation for the Horary Diviſtons. 
ol The other a Treatiſe of ProjeFions of the Sphereand concerning Spherical Trigono« . | 
"7; in which many extraordinary Caſes will be ſolved ; thoſe Proportions men- i 
vocd before in the Narrative concerning Mr. William Oughtred , ſeveral wayes | 
Pre cafily demonſtrated, and all Spherical Triangles meaſured by a new Method © || 
; Pot by him formerly inſiſted on) after the manner of Plain Triangles; all which | 
FFFchance may be handled in ſome little TraGates paerye- '-4) fe of Prints of i 
"F-ral other Inflruments deſigned to be cut, paſted, and varnil ed, as before menti- ' 
Fd ; viz. the Analemma , the double Horizontal Dial, the Logarithmical Serpen- 

EF Line, Prints of Logarithmical Rulers ; whereof if there be t ree, they mayb= / 
"FPlaced as to lie Nil) all Day, and as faſt as the Height of the Sun 1s given,fhall fipd 1 
iter che Hour or Azimuth univerſally by bare InfpeFion: 6 
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\ To the R EAD E R. 


to His preſent Majefly, when Prince of Wales 

the ſaid Mr. Marr being very eminent for his Ma- 
thematical Knowledge, ſome teſtimony whereof 

may be evinced,' from thoſe excellent Dyals, where- 

_ with the Gardens of onr late Sowveraipn were 

S adorned. | | 
_ - Our Intefline Miſeries increaſing , 1 Jo$t that 
ear , and went Seven Tears to Sea, mos} 


7 nwledge in good Methods 
ia Intrigues of bad ones muc b, 
4 adviſed the Stationer to re-print the ſame, with the Addition of two more 


ecompts than were formerly extant, and was the more willing to do. it at thig timey 


two Reaſons : The firſt is 1 | 
. 1. That I might nee an opportunity of returning my moSk humble and hearty 


YWbanks (which I hereby do) to the Right Honourable ANTHONY Eorl of 
'"'F iba » Lord ts Au His Mojefiier Conncil for Trade, and Plantations 3 
bo upon the Information of the moſt worthy Sir Robert Murray deceaſed , het 
L ſecomptants might be pr eſn ed!  nnderfland the general affairs of Trode y and 
10 Pbat were the canſes, and what might be the remedies of the decay" tbdracf., and 
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To te READER.” 
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in Particular , that my ſelf had drawn up ſome Papers and Propoſals about the ſa 
which were preſented ro bus Lordſhip ; they were not only kindly received , but j; 
Lordſhips favour promiſed, and his endeavour uſed to promete me to « Clerkflyg;h 
His Majeſties former Council of Trade, which at the Motion of Sir Robert Murry 
had its event in His Majefties late Council of P lantations, and wherein his #9) | 
ſhips approbatton was not wanting. | 


| Moreover , during his Lordſhips High Chancellorſhip, his L ordſvip' wif 
pleaſed to nominate me in divers Keferences concerning "SMfits depending in Cha 
cery , about intricate Accompts, to afſift in the Stating thereof ; which hath ul 
been without ſome Emolument to my ſelf, and ts the ſhortning of tbe Charge of if 
parties concerned. And here I muſt not omit to mention ( to bis Lordſhipt gre 
renown ) that it fell to my Province, to tranſcribe a Schedale of about 80 She 
of Paper, - intended, and | believe principally ( if not--wholly ) compuſed , by biif® 
Lordſhip, for the regulation of Chancery affairs , the. ſpeedy diſpatch and AbrideW* 
ment of the charge of Suits there depending; all which to pretermit , 'were 10 meal} 
the badge of Ingratitude, and to weyl the well, know worth of the ſaid mol ſaga Foy 
and Honourable Peer. - #7 a4, | = 
2. That | might take the opportnnity of acquainting thoſe who are, or may bilf* 
© concerned , That I ſpend part of my time in Stating Merchants-Accomprs, ShipH 
'  Accomprts, or any Controverſal Intricate Accotmpes, and in computing of Intereſt * 
the Valuation or forbearance of Leaſcs, Mcrtgages, and Annuities ; and am to bit> 
beard of at My. Robert Horn's the Stationer, at tbe entrance on the Royal Exﬀ'* 
change, for whom this Book was Printed. r RET Cn. >. OP 
And now ag to the enſuing Work , I bawe this to ſay, That when I firſt Compo 
ſedit, I obſerved a want F ſuch Queſtions , that might not tire out the patiexc 
of the Reader or Student, there being none but Journals and: Leidgers of ol 
Autbors in Print , ſeeming to ſome like a Labyrinth of a more than ſufficient length 
and the which, when traced thorough, might poſſibly leave the Reader unikilful if 
theſe (borter Queſtions 3 ſome whereof bawe had their riſe from real «ahh which 
have bappened mb cf the ſame kind. And now if the Reader be ſtill unexperie» 
ced , and deſirons to reap ſome benefit thereby , let me adwiſe him to write out th 
| Journals of ſovre of theſe Accompts , omitting the Relative Numbers inthe Ma 
gin, of the which ſee Sefion the ſeventh following , and are not to be madetill: th 
Parcel is entirely Pofted , which that be may be enabled 10'dos be may uſe the enſuin 
DireGions 3 | but if this be thought too laborious, be may prick and examin over tf— 
ſaid Queſtions, the Accompt it ſelf gives Infiru4ion for Ballancing the BalJanc 
of ar Accompt, being entred out of the Leidger at the end of the Journa 
parcels, | 0 | 
Divers Accomptants have made the buſineſs of Simple and Compound Inter 
and Annuities, the ſubje& of their Diſcourſes : And [ think it not improper to it 
the Reader, that in 1664. | publiſbed a Paper, conſiſting of a quarter of 4 Sheet 
and futed for aLetter-caſe , [ntituled, The DoQtiin of Decimal Arichmetia — 
Simple Intereſt, ec. os alſo of Compound Intereſt and Annuitics , ge1##l 
performed for any time of Payment or Rate of Intereſt , by belp of any partic% 
Table of the forbearance of one pound Principal. . ' A 
The which baving been cenſured by ſome thaÞ®\unlerflood it not , 1 think, it 
amiſs, a little better to inform them, Thot the T:vle therein uſed, it 4 lobe 
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"1 'f To the READER. . 


nu Wo ir uſual) for ſore Tears » the which'to the ſaid, or any other Ratio, may be 
ewes ſed by ſeveral Methodg , without any Extraftions of Roots, or aid of Loga- 
7 Ems, yes any Logarithm i the Canon may be eafily computed thereby , and the 
erſe; alſo any Number of mean Proportionals found between two Extreams 
ger. . 
if The which Table and Precepts, removing the neceſſity of uſing a large Table of 
J parithms, or of thoſe orultitudes of Tables, futed for the ſeveral kinds of 
mnuity Problems, at ſeveral Rates of Intereſt, and ſeveral term of Payment , 
ing been of conſtant and ſingular uſe to my ſelf, and believing it will be of no 
; to others, I intend, ( God Willing ) to reprint, to be fitted as before, to be 8 
1:Wide-mecum in « Letter-caſe » though with a larger Table, ( which will remove 
1. are Operations bitberto neceſſary, to ſupply tbe want thereof) and beſides an Ex- 
» > Wicotion thereof apart, illuſtrated with wariety of Examples : And bope alſo 
: Wereofier to have ſome time to alter, amend, and re-print other Treatiſes of my own, 
rm Book, of Quadrants and Dyalling, but moſt eſpecially my [reatiſe of 
» ; Mavigation, Intitul:d , The Mariners Plain Scale new plained; the rather, 
ah «regard His preſent MajeSty, to His Immortal Praiſe, bath been pleaſed to ſettle a 
ft Wicintainance for 40 Hoſpital Boys, and for « Lear LeQurer to teacb them Na- 
wation; on the Advancement whereof , tbe ſplendor of the Government and the 


OOYrode and ſafety of this Nation doth ſo much depend , that kny that love their 
_- Wnntry cannot but be z.calons for , as particularly is 

fl *_ ©  ThyFriend and Well-wiſher, 

oth 

[ i 


”  _fFOHN COLLINS. 
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y | wpojud Intereſt, at 6 per Centum per Annum, for ſome Dayes : as well a 
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